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ENGINEER’S CERTIFICATION AND DECLARATION

I, Chet A Hovey, hereby certify that I am a Registered Professional Civil Engineer holding
registration number 368556-2202 1n the state of Utah I declare that this Promontory Landfill
LLC Class I Landfill Permit Application was prepared under my direct supervision for
Pacific West, L L C, Salt Lake City, Utah

Chet A Hovey, P E
Utah Reg 368556-2202



ENGINEER’S CERTIFICATION AND DECLARATION
October 2009 Permit Application Revisions

I, Anthony G Hiatt, hereby certify that 1 am a Registered Professional Engineer holding
registration number 174673-2202 1n the state of Utah [ declare that this Promontory
Landfill LLC Class I Landfill Permit Apphication Revisions dated October 2009, were

prepared under my direct supervision for Shoshone Promontory LLC

Anthony G Hiatt
October 9, 2009
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Promontory Landfill LLC.

Promontoz Landfill Fac:llz

Class | Landfill Permit Apphcation
Introduction

CHAPTER1
INTRODUCTION

11 INTRODUCTION

This Renewal Application was developed to provide an update to the original Permit
Application that was generated 1n 2003 by AQUA Engineering Only out dated information

has been changed from this original Permuit Application

Promontory Landfill, LLC (hereafter called OWNER) and municipalities and counties of the
State of Utah are investigating the feasibility of creating a Class I Landfill on the southwest
portion of Promontory Point Peninsula, Box Elder County, Utah Thus report has been
prepared to satisfy the requirements of the State of Utah Solid Waste Permitting and

Management Rules

The site 1s located on the west side of the southern tip of the Promontory Point Peninsula and
1s protected visually from the Wasatch Front by several small 1slands and mountains Access
to the proposed landfill facility would be either by way of the Union Pacific Railroad
causeway, a private dike, or a county road as shown on Figure 1 1 The site surficial soils
consist of sand, clay, silt, gravel, and rock The site slopes moderately draining southwest
into the Great Salt Lake and 1s covered with vegetation including cheat grass, galleta grass,

crested wheatgrass, greasewood, halogeton, and rabbit brush

Construction of the Class I Landfill 1s planned to begin soon after approval of the Pernut
Application and permut 1ssuance by the State of Utah, Department of Environmental Quality
(DEQ) The proposed Class I Landfill would be designed, operated, and constructed 1n
accordance with all Federal and State Laws and regulations applicable to its management and

operation

Ac_ = 1-1 August 2008



PROJECT
LOCATION

DRAWING IS NOT TO SCALE IF BAR
DOES NOT MEASURE 1 INCH

0 {
™l

PROMONTORY LANDFILL, LLC
PROMONTORY LANDFILL FACILITY
PROMONTORY LANDFILL DESIGN
VICINITY MAP

#22

Pl50UNDAR Y RS

Fax: 801.773.3156

= N

SRS OGDEN I

A2 :,g! f. “1.7;,#15:’57; :
s R o~

- :
—— 4

POJECT ol

1975 N. MAIN, SUITE #3, LAYTON UTAH 8404I

ADVANCED ENVIRONMENTAL ENGINEERING
PHONE: 801:773.3155

o
H
o
o
<
=
>
{
Zz
Qe
>
|
-
>
l=d
3
o
ot
=
°
c
i
-
£
[
a
=
o
2
c
o
E
o
£
o
|
o
o
o
o
€
"
(3
=
o
=
3
o
o.
oz
a
o I
o
.?4
~
r
&4
N
o
o

RAWING IS NOT TO
e - o 1 | « : k- x oy SCALE IF BAR DOES
2 2 , \ - e - A . B NOT MEASURE 1"

IMAGE SOURCE: GOOGLE EARTH




Promontory Landfill LLC

Promontog Landfill FaCIIIZ

Class | Landfill Permit Application
Introduction

12 EXISTING UTILITIES

The remote nature of the Promontory Peninsula has meant few if any utilities have been
developed Power 1s available to serve mechanized operations and wells Site water would be
provided by local sources See Figure 1 2 for a map of existing utilities on and near by the
landfill site No gas lines traverse the Promontory Peninsula Telephone service 1s currently
not available through landlines The nearest landline, which could feasibly be brought to the
site 1s located to the north and east but 1s cost prohibitive  All communication on and offi the

landfill site would be by cell phone or radio
13  PURPOSE AND NEED

The purpose of this Permit Application 1s to characterize the construction and operation of
the proposed Class I Landfill for permitting and management purposes The need for the
landfill results from the expanding waste disposal requirements of: the rapidly growing
population i Northern Utah Many of the existing landfills along the Wasatch Front are
nearing closure or are under scrutiny due to encroachment of expanding urban areas The
proposed landfill would provide an alternative disposal option for the municipalities and
counties of Utah, while offering the advantages of low operational cost, long-term capacity,
and relatively low transportation costs Participants through an 1nterlocal agreement would
have the opportunity to administer and manage the proposed landfill Owner/Operator
Contracts are included 1n Appendix A Municipal solid waste (MSW) would be transported

to the site by truck and/or railcar
14  GENERAL INFORMATION

141 Facility Name
Promontory Landfill Facility

AE = 13 August 2008
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Promontory Landfill LLC

Promontoz Landfill Fac:llz

Class | Landfill Permit Application
Introduction

142 Facility Owner
Promontory Landfil LL C

143 Facility Operator
Pacific West, LL C

144 Facility Size and Location
Facility Area, 2006 Acres more or less
Class I Landfill, approximately 1000 acres more or less

Promontory Point, Box Elder County, Utah

145 Typesof Use
Class I Landfill

146 Contact Person
Mike Forrest
1515 West 2200 South, Suite C
Salt Lake City, Utah 84119
Phone 801-972-2727

Note Mike Forrest has been given legal authorization to sign for and 1n behalf of
Pacific West, L L C Refer to authorization letter included 1n Appendix A of this

document

AGC = 15 August 2008



Promontory Landfill LLC

Promontoz Landfill Facmz

Class | Landfill Permit Application
Facility Charactenzation

CHAPTER II
FACILITY CHARACTERIZATION

21 GENERAL SETTING

The landfill site 1s not currently zoned A Conditional Use Permit was 1ssued by Box Elder
County Planning Department and 1s included in Appendix B The entrance of the facility
would be located at 41°12°55” north latitude and 112°28°05” east longitude

22 FACILITY DESCRIPTION

Figure 2 1 shows the boundary of the 2006-acre facihty covered by this Permit Application
The figure indicates the proposed buffer and disposal areas The disposal area covers
approximately 1000 acres and 1s bounded by a 1006-acre buffer area meeting State and

Federal requirements
23 PROOF OF OWNERSHIP AND FACILITY LEGAL DESCRIPTION

Figure 2 1 also details the ownership of lands surrounding the proposed landfill faciity As
the figure indicates, Chournos Promontory and Young Resources, hold title to much of the
adjacent property Both of these owners are participants in Promontory Landfill LLC Proof
of ownership 1s included m Appendix C The following 1s a property description of the

proposed landfill facility

PROMONTORY LANDFILL PARCEL-2006 ACRES
Property Description.

The real property situated in Box Elder County, Utah, more particularly described as follows

The East half of the Northwest Quarter, Section 19, Township 6 North, Range 5 West, Salt
Lake Base and Mendian

The Southwest Quarter, Section 19, Township 6 North, Range 5 West, Salt Lake Base and
Meridian

AGC = 2-1 August 2008
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Promontory Landfill LLC

Promontoz Landfil Facmz

Class | Landfill Permit Application
Facility Charactenzation

The Southwest Quarter, Section 19, Township 6 North, Range 5 West, Salt Lake Base and
Merndian

The West half of the Northeast Quarter, Section 30, township 6 North, Range 5 West, Salt
Lake Base and Menidian

The West half of the Northwest Quarter, Section 30, Township 6 North, Range 5 West, Salt
Lake Base and Mendian

The Southeast Quarter, Section 13, Township 6 North, Range 6 West, Salt Lake Base and
Mernidian

The Southeast Quarter of the Southeast Quarter of the Southeast Quarter, Section 14,
Township 6 North, Range 6 West, Salt Lake Base and Mendian

The Northeast Quarter of the Northeast Quarter of the Northeast Quarter, Section 14,
Township 6 North, Range 6 West, Salt Lake Base and Meridian

The South half of the Northeast Quarter of the Northeast Quarter, Section 23, Township 6
North, Range 6 West, Salt Lake Base and Mendian

The Southeast Quarter of the Northeast Quarter, Section 23, Township 6 North Range 6
West, Salt Lake Base and Mendian
Less The existing County Road and all the land lying Westerly of said County Road

The Northeast Quarter of the Southeast Quarter, Section 23, Township 6 North, Range 6
West, Salt Lake Base and Mendian
Less The existing County Road and all land lying Westerly of said County Road

The Southeast Quarter of the Southeast Quarter, Section 23, Township 6 North, Range 6

West, Salt Lake Base and Mendian
Less The existing County Road and all land lying Westerly of said County Road

The Northeast Quarter, Section 24, Township 6 North, Range 6 West, Salt Lake Base and
Merndian

The South half, Section 24, Township 6 North, Range 6 West, Salt Lake Base and Mendian

The Northeast Quarter, Section 25, Township 6 North, Range 6 West, Salt Lake Base and
Mendian

The Southeast Quarter, Section 25, Township 6 North, Range 6 West, Salt Lake Base and
Merndian

Less The existing County Road and all land lying Southerly of said County Road

AE = 23 August 2008




Promontory Landfill LLC

Promontoz Landfill Facmz

Class | Landfill Permit Application
Facility Charactenzation

The Southwest Quarter, Section 25, Township 6 North, Range 6 West, Salt Lake Base and

Mendian

Less The existing County Road and all land lying Southwesterly of said County Road

The Northwest Quarter, Section 25, Township 6 North, Range 6 West, Salt Lake Base and

Merndian

Less The existing County Road and all land lying Southwesterly of said County Road
The West half of the Southwest Quarter of Section 18, Township 6 North, Range 5 West, Salt
Lake Base and Mendian

The Southeast Quarter of the Southwest Quarter of Section 18, Township 6 North, Range 5
West, Salt Lake Base and Mendian

The West half of the Northeast Quarter of the Southwest Quarter of Section 18, Township 6
North, Range 5 West, Salt Lake Base and Meridian

The Southeast Quarter of the Northeast Quarter of the Southwest Quarter of Section 18,
Township 6 North, Range 5 West, Salt Lake Base and Mendian

The Northwest Quarter of the Northwest Quarter of Section 19, Township 6 North, Range 5
West, Salt Lake Base and Menidian

The Southwest Quarter of Section 13, Township 6 North, Range 6 West, Salt Lake Base and

Merndian

Less The Northwest Quarter of the Northwest Quarter of the Southwest Quarter of Section
13, Township 6 North, Range 6 West, Salt Lake Base and Meridian

The Northwest Quarter of Section 24, Township 6 North, Range 6 West, Salt Lake Base and

Mernidian

Together with all improvements, appurtenances and any water rights thereto belonging

AGCG = 2-4 August 2008




Promontory Landfill LLC

Promontoz Landfill Fac:llz

Class | Landfill Permit Application
Geohydrologic Assessment

CHAPTER III
GEOHYDROLOGIC ASSESSMENT

31 GEOTECHNICAL AND GEOLOGIC STUDY

Per the onginal Permit Application, Applied Geotechnical Engineering Consultants, Inc
(AGEC) supplied a Geotechnical and Geologic Study of the proposed Promontory Landfill
site and found 1t suitable for the proposed landfill design All conclusions not otherwise
referenced 1n section 3 1 are conclusions of AGEC The AGEC study 1n 1ts entirety 1s

included 1n Appendix D
311 Subsurface Conditions

A total of 36 test pits and 5 groundwater momitoring wells were constructed at the
landfill site as shown on Figure 3 1 Vanations of subsurface conditions were found
throughout the site See Figures 32,3 3,3 4, and 3 5 for test pit sections and
monitoring well logs Many of the explorations consisted of 2-9 inches of topsoil
overlaying clay or sand and gravel Bedrock was encountered ranging at a depth of
1-41 feet throughout the site except at momtoring Well #1 1n which bedrock was not

discovered
312 Stabihty Analysis

The Regulations state that municipal landfills must be designed to withstand se1smic
accelerations 1f they are located 1n a seismic 1mpact zone A seismic impact zone 18
defined as an area with a 10% or greater probability that the maximum horizontal
acceleration 1n lithified matenal would exceed O 10 g 1n 250 years According to
Blake, TF, et al (2002), there 1s a 10% probability of ground acceleration exceeding
0 55 g 1n a 250-year period at the landfill site  The Promontory Landfill Facihty 1s

therefore located 1n a seismic 1mpact zone The proposed cell has been designed to

AG = 3-1 August 2008



REVISION

DATE

NO.

i
| DRAWING IS NOT TO SCALE IF BAR

DOES NOT MEASURE 1 INCH
s et

Promontory Point Landfill\dwg\3.1-3.2_TEST PITS.dwg

09/0!!2008 P:\Pacific West\00001_|

JJ\@LDE NQ T

<> DEN@TE&S\

S‘f

PROMONTORY LANDFILL, LLC
PROMONTORY LANDFILL FACILITY
PROMONTORY LANDFILL DESIGN
SUBSURFACE EXPLORATION

Ac
ADVANCED ENVIRONMENTAL ENGINEERING

1975 N. MAIN, SUITE #3, LAYTON UTAH 84041
Fax: 801.773.3156

PHONE: 801:773.5155

s

DRAWING IS NOT TO
SCALE IF BAR DOES
NOT MEASURE 1"

DRAWING SOURCE: AQUA ENGINEERING,

INC.



e

.

Og/lla 2008 P:\Pacific West\00001_Promontory Point Landfill\dwg\3.1-3.2_TEST PITS.dwg

RM

b.g.s.

20°

b.g.s.

O!

152

TP—1

TP-2  TP-3

TP—4

TP-5

TP-7

TP-8

TP-9

TP<10

FP=1

TR e WP=13 P —~1d - TE~=10 P10 diPw=t] P18 JP~19 - IP20 i[F=2]

LRl ld

TP—-25 TP-26 TP-27 TP—A—1TP—A-2 TP—A—3 TP—A—4 TP-A—5 TP—A—6 TP—A—7 TP—A—8 TP—A—9

| ESNTARR

t

,,,,,,,

== L] b=l = = Z = =] 2=
,,,,,,,, O AT v 4 7 Yo, 7 o
& ¥ i & B
R TR A tr
A
S . t
T SR L W

ot e = 8 & s i e
s A z : Aok : % oA
’1" o e R VYYS e oo '
1 0 R
e 1
¥ 1 b2 L5 1
7 1
T , T cavine
1 z

)

e S drgt o ey o3 !

Ik AL, 3

| S e
W

s s A7

[y s
I e
[
i
L

LEGEND

b 1 {15)

TOP SOIL

,,,,,,,,,,,,

-1 (CL) e

SILTY CLAY R

CLAY/SILT

(CL—ML)

CLAYEY SANDS

(sc)

,,,,,,,,,,

SILTY SANDS

POORLY GRADED
SAND (SP)

CLAYEY GRAVEL
(GC)

SILTY GRAVEL

~1 (GM)

POORLY GRADED
GRAVEL (GP)

SRS BED ROCK
274 (SM) |

Q20

==

DRAWING IS NOT TO
SCALE IF BAR DOES
NOT MEASURE 1"

REVISION

DATE

[=]
=

DRAWING IS NOT TO SCALE IF BAR
DOES NOT MEASURE 1 INCH

11257

=3

PROMONTORY LANDFILL, LLC
PROMONTORY LANDFILL FACILITY
PROMONTORY LANDFILL DESIGN

TEST PIT LITHOLOGIES

2
=3 0
zgg
wan
= L
=
2i2
w->3
_lgsé
= a
s
=z
w -
:I’)
3eo
mwEo
=33
ws=Ers
ass
w=3
2Zy
a0 3
aca
<<

@

DESIGN: _____DESIGN |
DRAWN: __DRAWN |
CHECKED: ____CHECKED |
N e

FIGURE:

3.2

DRAWING SOURCE: AQUA ENGINEERING, INC.



09/!4/2008 P \Pacific West\00001_Promontory Point Landfll\dwg\3 3—3 5_GRND WATER WELL LOGS!

RM

5
g
Mw-1
u
__ 4p4s As Installed As drilled 4245 —
L 2 Schedule 40 PVC Plpe Elev 4240 i MV-2 2
~ - [=]
L _ As Installed  As drilled
- _ 2 Schedule 40 PVC
| 4240 4240 _] — 4240 Elev 4238 4240 —_ =)
L i B ]
B i L - [DRAWING 5 NOT TO SCALE IF BAR
- - - : - DOES NOT MEASURE | INCH
| 4235 7 18s12 4235 4235 | 4235 _| 02t
L — r / []85/10 7
B gs/u WE =3 7 N ]
B ] ] DD = 124 i B g _
— 4230 +4 = 26 4230 — — 4230 H 4230 —
- -200 = 11 i N % 50/6 ]
N ] L 7 . 1)
r % g0/12 7 B 7 7] () S
| 4225 ] 4225 — L 4225 85/12 we = ¢ 4225 — ""Jl -
- . B | DD = 114 - -~ = o
B 2 ] B +4 = 38 N -9 =
B 4 - -200 = 21 = ~|= D
i % 83/12 7 B N o 2 cLl g
| s220 4220 | | a220 4220 —| LL. [ o *
/] 90/12 (o —
. : : : . =EEE
- ] - h ZE=
B g 14712 we = 13 ] C A % = %
H oD = 120
. | 4215 g bR 4215 —| | a215 /] 150/6 4215 o ; =
- g - = -+ - ~ ~
Wl 5 200 = 36 1% B 12 ] iz &=
< : ¢ - O|E S
N g 1N - [ ~ (@] _
c ] 80/11 c = g N '— | — [TH]
Sk g 19 g =z =
4210 § 4210 —{ ¥ 4210 | s0/4 4210 —| =|&§c =
> d A - -] =
o g Y 4 g 1% o= Q
T i By o g 48 = 8 =
L B - ~ ] NS oc o
g 90/12 e H P o o
= g . s § us 45 - =]
L 4205 g 4205 —| Bl420s [ so/s WC =6 a205 % My-2 o- =
B § N sl 8 2 oD = 17 432 (Cont» o 5
= ] : +4 = 52 1=
B ] ] . g A —200 = 24 u =
: g 61/12 we=8 i B g "f’ ] As Installed As drilled
H +4 = 43 1 = h 1 N
_—4200 g 2200 = 15 4200 o _—4200 h 1505 we =7 4200 ] _—4170 IS _a- 4170—_
i C 5 !. +4 = 65 ‘__:l 50/5
B 4 B = -200 = 15 1 g ]
B L] #150/5 . - g ? 4 L _ -
C 5 C g 1 ] -
| 4155 4195 — —a4195 [ ‘ 50/6 4195 —| L4165 4165— z3s
- % ] - 5 z 1 r g = ] 3o
B il L ] 4 L ] W,
==x
= 50/ - - g ; =4 . oI~
C % [150/6 ] B g b N L | 2 | uz_| g s
3 . 3
— 4190 4190 — —a190 H ; S0/4 4190 —|  [— 4160 4160 —| Nz
- ] C 5 ¥ 1%0 7 [Psoss 1% 283
B i L g ] J el _
5 3 ™ e z J
- 50/3 g C B 2 J1z:C 13 £2
- 8 - g ] 48 18 Z
| 4185 % 4185 — — 485 [ 5074 4185 —| £ 14155 ] - 4155— 3 Sue
= - - d q13F 1@ =3m
L _ L d %t 4@}k Rin] Z%n
-] ¥ =
E 2 ] C ] . 1°F 2 ] GFE
- i - : 1F Z i gz
[— 4180 /] 4180 — 4180 | z. S0/4 44 = 53 4180 —  —4150 2 H 50,3 4150 — gz,
- U] - ~ g 2 -200 = 14 40T B ars
- L . - § —4  F . aed
L Quartzite _ L Hl - L - £~ §
- t Bedrock A L g | L % a
4175 4175 — —a175 | sos2 475 —| | — 445 - 4145
B 1 1 [ 2 ]
i 1 L ] ]
4 L 4 i
Can M aro—l L4140 /] L 115073 gy40
DESIGN —_Deski |
DRAWN sy |
CHECKED __GECED |
DATE |
3 n 3

DRAWING SOURCE AQUA ENGINEERING, INC



09/|4/2008 P \Paclfic Wesi\00001_Promontory Point Landfill\dwg\3 3—3 5_GRND WATER WELL LOGS,

RM

REVISION

Mw-4

_ As Installed drilled
Hw-3 2 Schedaie 40 pvc'® ® €
As Instolled As drilled

Vi
2 Schedute 40 PVC Elev 4240

4240 4240 _, 4240
- Elev 4238 — _

DATE

8/12 4235 _|

BY MR &
NO

- - DRAWING ISNOT TO SCALE IF BAR
. DOES NOT MEASURE 1INCH
31/12 7 12 1

=3

4230 — [ 4230

63/12
4225 — — 4225 %

65/12 wc
4220 —| — 4220

T
ANNNNNNANNN

1
50 4220 —

I
T
N\

85/12 7

wC 4215 — — 4215 é 4215 —

80/12
4210 —

[150/6 7

Elevation/feet
T
1
Elevatlon/Feet

4205 — 4205 —

MW-3 -
n (Cont)

T
PUHMANIM AR AN RIR SN AR Y
Sy

Elevation/Feet
T
Elevatlon/Feet

MW-4
(Cont)

PROMONTORY LANDFILL FACILITY

As InstalledAs drilled
4200 — — 4170 77_

As installed As drilled

PROMONTORY LANDFILL, LLC

4200 | —4170 7

PROMONTORY LANDFILL DESIGN
MONITORING WELL #3 AND WELL #4 WELL LOGS

S

15075 7

v
()

L
T
NN

-y

4195 — | — 4165 4195 — — 4165

395/10 wC =7
0

T
N\

[1150/3 N

R

uy
\d
)

I
T
NN

Sy

5072 4190 —

I
NGINEERING

1975 N MaIN SUITE #3 LAYTON UTAH BLO4I

T
NN

oy

X

1 77/11 T

E

T
N\

4185 —

Fax 801773 3156

FT150/1

T
N\

|
Elevation/Feet
Elevatlon/Feet
o
o
[
-
n
o
Elevation/Feet
Elevation/Feet

SRS

MENTAL

I 77712 Y€

A

&

4180 — [— 4150

4180 — — 4150

[150/5 7

| . P P PR PR PP PR PRV PR PR PR R PR PP PP PP LRI IPR. PRI 0. 0 TR R VR U 79 30 VUL R I U I L PR L PP

U L L L L L L AL A A L L L A L L A L L L LY L L A L YLy AL L L A N L LS LA SN L LA N L NN L L LI LI LI |

T
LNNNNNNY;

475 —| 445 4175 —| — 4145

1L +9
nao
ooy
188"
EN —a
& g
1 I | 1) | (N}
ADVANCED ENVIRON!
PHONE 801 773 3155

|
T T
ANNNANNANNANNNNNN

[150/5

1

T
[NNN
L
I
L
k[\\

4170 L— 4140

e

DESIGN —_DESIGN |
0 p— T
CHECKED —_GECKED |
DNE ____DAE

FIGURE

3.4

DRAWING SOURCE AQUA ENGINEERING, INC



2008 P \Pacific West\00001_Promontory Point Landfill\dwg\3 3—3 5_GRND WATER WELL LOGS dwg

/

09/04

RM

&
5
MW-5
As Installed As drilled
Elev 4440 MW-5 (Continuedd E
— 4440 116712 4440 —
- 4 Schedulg -
- 40 PVC _ As Installed As drilled cz’
- Q 4 - 4370 — 4370 —
- . (\ ] DRAVING IS NOT TO SCALE IF BAR
| 4435 4435 _| i DOES NOT MEASURE 1 INCH
B ] s 0 1R 1
r N 12712 . 4365 § 4365
— N ] i
[ 4430 N 4430 —) N _
: ] N .
L N [les/11 7 4360 ot 4360 —
L 4425 4425 — (&b )
B i < =
C N 18/12 7 | 4245 A 4245 ] = =
B N - L B —A=2
— 4420 N 4420 — L _ — 6 8 <O
B f ] r N . wiZzas
L — ' | —
i § 9 ]49/12 - L a240 N 4240 — = o = 2
- . - ] —
| 4415 4415 — - g ] =
L N - - g Lu
B ] B g ] § =
L i B [ il > O
C N _’]23/12 wC = 18 ] — 4835 ] 4235— o P & =
L 4410 N D 3, 4410 — C i ] Ol|s e s
g —
st N 1% B 5 - HElE=zE
Y- e - 5 4 = |6 Q9 =
W w [ =
Stk N 1% L 4230 d 4230 O= S
S s el ] e = OFg =
Y — 4405 4405—*; H ] —8 E o
5 L | 5 L\-. ﬁ ] _ L{. o
o —~ & . i 45 (' -
L \ ] T 4ees 5 s225—% a
L - P h 1>
| 4400 § 4400 — ol ] 12
C ] - 3 .
L — L— 4220 E 4220 —
| 4395 4395 K g 7
- - ] ©
N B 5 . Zz -
C ] - ] . z33
L - I— 4215 5 4215 —| H3»
L \ ] B d T 2 x R
— 4390 N 4390 —| L H _ o<~
L | g i zZ53
i C § ] o =
- - - g . B E
C 7 — 4210 § 4210 — g g
N - g ] i,
| 4385 4385 —| L g 7 i
g ¥ L2
L - L i _ z*
[ | B O W
L g A ZEw
- b — 4205 H 4205 —| Sa3°
L R - L g - z : R
|— 4380 4380 — L 3 Quartzite 4 e
r N - - H Bedrock | arg
- N i - g i Sz
= . L— 4200 ] 4200 — 23
— - o
L - aZa
| 4375 4375 —| L | i <
B N\ 7 \»— Bottom Depth 243 Feet _
L N T 4195 4195 —
L 4370 DA 4370 — V
DESIGN _____ DESGH |
DRAWN _DRA
CHECKED __GHECKED |
(V)] P S—
3 L] 5

DRAWING SOURCE AQUA ENGINEERING INC



Promontory Landfill LLC

Promontoz Landfill FaCIIIz

Class | Landfill Permit Applcation
Geohydrologic Assessment

remain stable while undergoing the predicted maximum earthquake accelerations
The results indicated a 50 percent probability that deformation would exceed 15 cm
for the proposed final cover design Some movement of the slopes can be expected
during an event of this magnitude Friction angles for all the cover components shall
be 25 degrees or greater, allowing the proposed cover design to be stable under both

static and earthquake conditions
313 Settlement Calculations

Settlement calculations were performed for the proposed cell design Settlement
calculations throughout the site ranged from 0-10 1nches for the overburdened soil
and 0-6 1nches for bedrock strain These calculations were based on a final cover
slope of 4 horizontal to 1 vertical and excavation and removal of the top 10 feet of

site so1l Figure 3 6 shows the total estimated settlement of the proposed cell
314 Geology

The Promontory Mountains are a part of the Basin and Range Province The
province 1s made up of north/south elongated mountain blocks and valleys The
Promontory Mountains form one of the mountain blocks 1n the province with the

Great Salt Lake occupying a portion of the valleys on either side

The valleys were once occupied by a large lake known as Lake Bonneville during the
Wisconsin Glacial period of the Pleistocene Age The present day Great Salt Lake 1s
a remnant of ancient Lake Bonneville Stillstands of Lake Bonneville formed
benches along the margins of the mountain blocks The highest level of Lake
Bonneville 1s marked by a bench, the Bonneville shoreline, at approximate elevation
5280 feet The lake remained at this high level from approximately 17,000 to 15,000
years before present (B P ) until 1t dropped approximately 350 feet during a
catastrophic flood known as the Bonneville Flood (Currey and Oviatt, 1985 and
Jarrett and Malde, 1987) Two lower stillstands of Lake Bonneville are the Provo
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(approximately 13,000 years B P ) and Gilbert (approximately 10,000 years B P )
which formed at approximate elevations 4930 and 4330 feet, respectively (Currey and
others, 1983) The most recent high-water level, known as the Holocene High,
occurred approximately 2,600 years B P with an approximate elevation of 4220 feet
The site 1s at an elevation ranging from approximately 4230 feet to 5200 feet, placing
the site between just above the Holocene High to just below the Lake Bonneville

shoreline
315 Stratigraphy

The Quaternary sediments at the site consist predominantly of Lake Bonneville
deposits with a thin veneer of alluvium and colluvium Bedrock 1n the area consists

of Cambnan and Pre-Cambrnan-aged rock (Crittenden, 1988)

The Quaternary sediments consist predominantly of sand and gravel representing
primarily transgressive phases of Lake Bonneville shoreline deposits Some clay was
encountered at the site, which generally represents deeper lake sediments deposited

during the high stands of Lake Bonneville

Four bedrock formations have been mapped within the property boundanies The
youngest of these deposits 1s the middle and lower Cambrian-aged limestone and
shale consisting of interbedded, thin-bedded, medium-gray, limestone and olive-drab

shale

The interbedded limestone and shale 1s underlain by lower Cambnan-aged Geertsen

Canyon Quartzite, which consists of deep reddish-black hematitic quartzite

The Geertsen Canyon Quartzite 1s underlain by the late Proterozoic-aged Browns

Hole Formation which consists of pale-gray, very-fine-grained, vitreous quartzite

AGC = 3-9 August 2008
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The late Proterozoic-aged Mutual Formation underlays the Browns Hole Formation
and consists of thick-bedded, coarse-grained quartzite intercalated with a few beds of

siltstone and shale
316 Structure

Due to the age of the bedrock, the bedrock 1s highly faulted, fractured and deformed
The attitude of beds varies significantly across the site  The dip of beds northeast of
the site 1s generally down toward the northeast with a dip angle ranging from 30 to 45

degrees
317 Tectomc Setting

The Promontory Mountains are bounded on the west by a fault known as the East
Great Salt Lake Fault (Hecker, 1993) The fault 1s mapped to extend within
approximately 800 feet west of the west edge of the property The East Great Salt
Lake Fault 1s considered to have had movement within the Quaternary and possibly
within the Holocene time period Quaternary slip rates for the East Great Salt Lake
Fault are estimated to be on the order of 0 4 to O 7 mullimeters per year, which 1s

approximately half the slip rate for the Wasatch Fault (Pechmann, 1987)

A recent study (Dinter and Pechmann, 1998) using seisnuc reflection methods found
the East Great Salt Lake Fault to be approximately 2 mules west of the southwest

edge of the property
318 Geologic Hazards

Geologic hazards reviewed for the project consist of surface fault rupture, ground
shaking, landslide, debris flow, rockfall, subsidence, dam failure flood, mmng

activity, salt dome and salt bed

AGCG = 3-10 August 2008
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1 Surface Fault Rupture Hazard
As 1ndicated above, the East Great Salt Lake Fault 1s estimated to extend

within approximately 2 mules west of the southwest edge of the property
There 1s no surface evidence of the fault based on a reconnaissance of the
area The presence of the fault 1s based on seismic reflection surveys

performed by Dinter and Pechmann at the Great Salt Lake

Based on the topography of the area, the East Great Salt Lake Fault would
have relative movement down on the west We would not anticipate shallow
bedrock to be encountered on the west side of the fault Based on this
reasoning, the fault 1s located west of the road along the west edge of the

property Surface fault rupture 1s not considered a hazard at the site

2 Earthquake Ground Shaking
Ground shaking due to large earthquakes 1n the area 1s a potential hazard at

the site Studies performed by the US Geological Survey would indicate
that a probabilistic ground motion of 055g would have a 2 percent

probability of occurrence 1n a 50-year period

3 Landshide
There are no mapped landslides on the property based on a review of the
landslide map of the Promontory Point 30 minute by 60-minute quadrangle

(Harty, 1992) Some landslides are mapped north of the site in Little Valley

Based on a reconnaissance of the site and the subsurface conditions
encountered 1n the test pits excavated at the site, landslide 1s not considered a

hazard for the proposed development

AE = 3-11 August 2008
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4 Debris Flow
There are no sigmficant drainages, which extend through the site and no
source for debris flow upgradient of the site Debris flow 1s not considered a

hazard for the proposed development

5 Rockfall
The source of rock for rockfall 1s steep rock outcrops at Lead Mountain to the
northeast of the site and munor rock cliffs and bedrock outcrops in the
southeast portion of the site None of these rockfall sources are sigmficant

enough to pose a hazard for the proposed development

6 Subsidence
The overburden soil at the site generally has low compressibility
characteristics The bedrock 1n the area consists predominantly of quartzite,
which has low solubility The hmestone, which 1s present in the northeast
portion of the site, shows no evidence of caverns or other solution features of
significance A reconnaissance of the site found no evidence of depressions
or other subsidence features Subsidence due to dissolution of the limestone

bedrock 1s not considered a potential hazard at the site

7 Dam Failure Flooding
There are no dams upgradient of the site Thus, dam failure flooding 1s not

considered a hazard

8 Miming Activity
The Promontory Mountains have been mined for lead in the past There are

mine prospects northeast of the site at and around Lead Mountain Gravel
and riprap for construction of the railroad causeway have been mined 1n the
northwest portion of the property There are some mine prospects 1n 1gneous
dikes, which cut through the Mutual Formation 1n the northwest portion of the

site  Most mine prospects 1n the area appear to be shallow explorations with

ACG = 3-12 August 2008
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no evidence of sigmificant underground mining due to the lack of mine spoil
piles of significance Two mineshafts were 1dentified by the Utah Division of
O1l, Gas and Mining 1n 1986 just east of the gravel quarries 1n the northwest
portion of the site Mine related hazards are not considered a concern for the

proposed development

9 Salt Domes and Beds
Based on a reconnaissance of the site and subsurface exploration, there 1s no
evidence of sigmificant salt deposits on the property Salt deposits are not
expected with the type of bedrock encountered at the site  Salt domes and salt

beds are not considered a hazard for the proposed development
32 GEOHYDROLOGY
321 Regional Geohydrology

“Precipitation on the Promontory Point Mountains area 1s estimated to average
240,000 acre-feet annually Of this amount, about 93 percent 1s consumed at or near
the point of fall, because most of the precipitation falls on low altitude areas where
the rate of precipitation 1s small, air temperatures are relatively high, and so1l

moisture requirements are high” (Hood, 1972)

An estimated 5 percent of the total precipitation 1n the drainage area serves as
recharge to the groundwater storage Only the higher elevations on Promontory Point
recerve amounts of precipitation that exceed the area’s gross consumptive use to
produce runoff The estimated annual direct runoff from the Promontory Point 1s

2,000 acre-feet

The quality of the groundwater 1s poor and 1s a critical limiting factor for future
development The majority of the water from Promontory Point 1s very hard

consisting of dissolved salt concentrations as high as 25,000 milligrams per liter The

AGCG = 3-13 August 2008
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high salt concentration creates a hazard for irngation The limited fresh water
available on Promontory Point 1s obtained through wells and springs on the northern
exposures of Promontory Mountains with salts concentrations as low as 300
mulligrams per liter The primary use of water on Promontory Point 1s livestock

watering

Fresh water for consumption will be supplied by bottled water Sewage generated at
the site will be treated using a septic system Box Elder County has 1ssued a letter

e ey o
stating that the-site 1s surtable for'septic systeths Stte Water.and fire SUppression.

;water.will'be obtained-from-water squrces;neg_pllglslt_g It 1s anticipated that the

facility wall need 50,000-gallons per.day-of-non-potable water for site water and fire
suppression Mground storage tanks-will be ised-té maintain 20,000-gallons’of
wateratrall:umes Due to the stratigraphy and proximuty to the Great Salt Lake,

development of groundwater sources will be more than adequate

Groundwater 1n the Promontory Point area 1s not considered a discrete hydrologic
unit It 1s most uniformly available from the rocks of Cenozoic age (Hood, 1972)
These reservoirs of water consist 1n sedimentary rocks both consolidated and
unconsolidated Other groundwater reservoirs are located 1n consolidated rock of the
Paleozoic and Precambrian age The groundwater reservorrs in the consolidated
rocks are thought to be connected hydraulically and receive flows from areas to the

north

The aquifer 1s not considered as a sole source aquifer and the groundwater 1s not
classified as a Class IB under Section R317-6-3 3 The general direction of
groundwater movement 1s from the recharge areas westward toward the Rozel Flat
and thence southward toward the Great Salt Lake Water 1s also thought to move
eastward from the Promontory Point Mountains and southward from the Blue Creek
Valley area toward Bear River Bay See Figure 3 7 for the general direction of

groundwater movement

AG = 3-14 August 2008
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322 Local Geohydrology

The depth to groundwater at the site ranges from 33-35 feet near the south end of the
proposed facility, 250 feet near the center, and about 500 feet near the northern end of
the facility Depth of groundwater throughout the site was estimated using

information from the monitoring wells

A water right search of the area surrounding the proposed Promontory Landfill
Facility using the Utah Division of Water Rights database was imtiated to 1dentify
proximate water right applications on file 1n the State Engineer’s office  Within 2000
feet of the facility boundary, four water rights were 1dentified These water sources

are shown on Figure 3 8 and the water right information 1s included in Appendix E

Water right # 13-2072 point of diversion 1s described as 1900 feet north and 350 feet
west of the south quarter corner of Section 25, Township 6 North, and Range 6 West,
SLBM Little 1s know about the construction of the underground water well that has
a priority starting 1n 1930 for livestock watering No well driller’s report was

available

Water right # 13-2774 point of diversion 1s described as 2700 feet north and 100 feet
west from the southeast corner of Section 25, Township 6 North, and Range 6 West,
SLBM This 6 inch underground water well was completed 1n 1972, to a total depth
of 200 feet Figure 3 4 details the cross sectional lithology and the reported 169b g s

to the static water table

Water right # 13-1947 point of diversion 1s described as 1600 feet south and 1000
feet east from the northwest corner of Section 29, Township 6 North, Range 5 West,
SLBM Prionty for the water right dates back to 1930 Without a well drillers log,

little 1s known about the underground water well

AE = 3-16 August 2008
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Geohydrologic Assessment

e Water right # 13-3733 point of diversion 1s described as 535 feet south and 2112 feet
east from the northwest corner of Section 20, Township 6 North, Range 5 West,
SLBM The underground well was abandoned after drilling to a depth of 240 feet
without encountering water Figure 3 4 depicts information gathered from the well

log
33 SURFACE WATER

There are no perenmal streams located near the site Intermittent flows occur on the site and
surrounding areas during times of rainfall or snow melt Most of storm runoff at the site 1s
recerved from the hills to the north and northeast The nearest perennial stream 1s Blue
Creek, located approximately 20 mules to the northeast, which flows most of the year and 1s

fed by large springs discharging an estimated peak flow of 3 cubic feet per second

AGC = 3-18 August 2008
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CHAPTER IV
ENGINEERING REPORT

41 REGULATORY CONFORMANCE

The engineering plans and specifications contained 1n this application have been developed to

satisfy the regulations that have been set forth by the State of Utah and the EPA
42  DEVELOPMENT IMPACTS

Based on the effected environment, the proposed design, and the operational protocol, the
Class I Landfill would have no significant impact to human health, safety, and the

environment of the surrounding area including surface and groundwater resources
43 SITE INVESTIGATIONS

Both subsurface and surface investigations were conducted starting 1n December 2002 and
concluded 1n July 2003 During this period a total of 36 test pits and 5 monitoring wells were
constructed and an evaluation of wildlife and cultural resources was conducted Field notes
from subsurface investigations are included in Appendix D Environmental and cultural

resource studies are located in Appendix F
44 LOCATION STANDARDS

The Rules require that Class I Landfills comply with certain location standards These
standards are intended to minimize potential impacts to surrounding lands, the environment,
surface and groundwater resources, cultural and social resources, and human health
Environmental and cultural resource studies along with comments from the United States
Fish and Wildlife Service and the State of Utah Division of Natural Resources are included 1n

Appendix F

AE = 41 August 2008



Promontory Landfill LLC

Promontoz Landfill Facmz

Class | Landfill Permit Application
Engineenng Report

441 Land Use Compatibility

The landfill and related facilities conform to the general location standards outlined 1n
R315-302 Fagures included within this Permuit Application show the approximate
west boundary of the disposal cell Prior to construction of disposal cells, a survey
will be conducted to establish the high water level of 4212 The 4212 elevation will
be transferred from the Saltair Marina located on the southern shores of the Great Salt
Lake Once the high water level 1s established and transferred to the landfill facility,
the modules will be adjusted accordingly to allow for a mimimum 4000-foot distance’
from contour elevation 4212 Some of the location standards have been 1dentified

below

a  The site 1s not located within a 1000 feet of a national, state or county park,
monument, or recreational area, designated wilderness or wilderness study area,

or wild or scenic river area

b  The site 1s not located 1n an ecologically and scientifically significant natural
area, including public wildlife management areas and habutat for threatened or
endangered species as designated pursuant to the Endangered Species Act of
1982

27 €6

¢ The site 1s not 1n farmland classified or evaluated as “prime,” “unique,” or of:
“statewide importance” by the U S Department of Agriculture Soil

Conservation Service under the Prime Farmland Protection Act

d The site 1s not within a ¥4 mile of any existing permanent dwellings, residential
areas, and other incompatible structures such as schools or churches The nearest

dwelling 1s several miles away

e A cave/rockshelter was located near the cell development area The Owner has

selected to include the cave/rockshelter within the buffer area to ensure its

AE = 4-2 August 2008
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preservation The Owner will not be mining of soils near the cave/rockshelter
and will try to protect 1t from vandals by close observations See attached Figure

4 1 for general location

f The site 1s not within 10,000 feet of any airport runway used by turbojet aircraft
or within 5,000 feet of any airport runway used by only piston-type aircraft A
landing strip used by the brine shrimp operations 1s located approximately 8,000
feet southeast of the proposed landfill facility The landing strip 1s used primarily

only during the brine shrimp harvest season

g The site 1s not within 1,000 feet of any public highway The nearest state

highway 1s almost 16 miles from the proposed facility

h The site 1s not located on any public land that 1s being used by a public water
system for municipal drinking water purposes The site 1s not located withm a
watershed used by a water system

’

1 The site 1s not located 1n a 100-year flood plain

1 The site will not violate any applicable state water quality standard or section 307

of the Clean Water Act

k The site 1s not located 1n any wetlands and thus will not contribute to sigmificant

degradation of wetlands
442 Seismic Stability

The Regulations state that municipal landfills must be designed to withstand seismic
accelerations if they are located 1n a seismic 1mpact zone A seismic Impact Zone 18
defined as an area with a 10% or greater probability that the maximum honzontal

acceleration 1n lithified matenial would exceed O 10 g 1n 250 years According to

AGC = 4-3 August 2008
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‘ Blake, T F, et al (2002), there 1s a 10% probability of ground acceleration exceeding
0 55 g 1n a 250-year period at the landfill site The Promontory Landfill Facility 1s
therefore located 1n a seismic impact zone The proposed cell has been designed to
remain stable while undergoing the predicted maximum earthquake accelerations
The results from AGEC Geotechnical and Geologic Study indicate that small to
moderate displacement 1s likely under the seismic condition with predicted
movement on the order of 15 centimeters for the 4 hornizontal to 1 vertical slope
Friction angles for cover components shall be 25 degrees or greater allowing the

proposed design to be stable under both static and earthquake conditions

45 DESIGN APPROACH AND OBIJECTIVES

The design approach for the proposed Class I Landfill was based on the Regulations, which

state that the following factors shall be considered for the approval of a design

e Mininuze liquids admutted 1n the landfill
e Design of a leachate collection system

e Liner design

e Cover design

e Gas control

e Any other relevant factors

Final construction plans and specifications, including quality control and quality assurance
plans, must be approved by the Executive Secretary prior to the start of construction of any

structure or feature of the landfill
451 General Cell Design

The Class I disposal cell was designed to protect the waters of the state from

. degradation by pollutants or contaminants by maximizing evapotranspiration,

AG = 45 August 2008
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minimizing percolation of water through the landfill, and diverting surface water run-

on and run-off

The proposed disposal cell would be separated into modules as indicated on the
excavation plan as previously shown on Figure 4 1 The life expectancy of each
module 1s also indicated Figure 4 2 shows the module development plan using the
area fill method of construction This method involves excavation of a defined area,
nstallation of a liner, leachate collection system, select waste layer, and placement of
refuse 1n conjunction with the installation of a gas collection system The module
would consist of excavated slopes of 3 horizontal to 1 vertical and cover slopes of 4
horizontal to 1 vertical The liner components would be placed outside the proposed
module area for future connection Select waste would exclude any items that may
compromise the liner system Select waste 1s typically obtained from residential
MSW collection Refuse would be placed in layers and compacted to minimize the
potential for settlement A drainage berm would be constructed around the module to

help divert run-on away from the refuse

The refuse would be covered daily with 6 inches of so1l or with an Executive
Secretary approved alternative daily cover Soil would be the primary means for daily
cover and would be obtained from eirther exhumed soi1l from future modules or
imported soils from the borrow areas or other near-by sites An estimated 30 million
yards of so1l would be required for the leachate piping gravel cover, intermediate
cover, and an 18" layer of soil for the final cover An estimated 16 million yards
would be obtained through cell excavation and the remaining 14 million yards through
import from nearby borrow areas Gravel for the leachate piping and possible import

fill could be obtained at or near the site in the surrounding gravel pits

An itermediate cover consisting of 12 inches of soi1l or an approved alternative would

be applied to any working face not receiving waste for a period exceeding 30 days

AET ‘o

Revised October 2009
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452 Liner

The liner system was designed to prevent pollutants and contaminants from escaping
the landfill In order for the liner system to be successful it cannot leach or fail due to
settlement, puncture, or seismic activity The liner would consist of a clay layer and a
HDPE layer The clay layer would be placed on native soils, free of stones or other
matter whose size and shape could puncture the clay layer A clay layer with
specifications equivalent to or greater than the physical properties of Bentomat (ST)
would be used See Appendix G for Bentomat (ST) specifications and a letter from
the manufacturer certifying that the material would be able to perform properly under
the conditions imposed by the Promontory Landfill design The HDPE layer would be
60 muil or thicker to minimize puncture risk The HDPE layer would be welded at all
seams to provide containment A specification for a 60 mil HDPE liner can be found
in Appendix G The HDPE would be protected from site soils by the clay layer The
leachate collection system would consist of a geonet meeting specifications equal to
or greater than the PermaNet UL Geonet manufactured by GSE See Appendix G for
Specifications Overlaying the leachate collection layer would be a 20 oz/yd non-
woven geotextile mat meeting specifications equal to or greater than the Ultra-Vera
highly UV Stable Geotextile UV 1320 manufactured by Tenax Corporation See
Appendix G for specifications The purpose of this mat 1s to separate the leachate
collection system and the waste A protective layer(6=-12_1Y) will be placed on top of
the geotextile mat to protect the mat and geonet from protrusions and to also provide
a buffering and filtration function The protective layer will consist of a homogenous
material with an average particle size less than %% inch diameter, and a maximum

particle size less than 1 inch diameter
453 Settlement

Settlement calculations were performed for the proposed cell design Settlement calculations

throughout the site ranged from 0-10 inches for the overburdened so1l and 0-6 inches for

AECT
48 Revised December 2009
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bedrock strain These calculations were based on a final cover slope of 4 horizontal to 1

vertical and excavation and removal of the top 10 feet of site soil
454 Leachate Collection System

The proposed Class 1 Landfill would be equipped with a leachate monitoring and
collection system as shown on Figure 4 3 The system 1s comprised of a network of
drains which gravity flow to centrally located sumps positioned at the lowest points
of the landfill cell Rusers would be placed along critical areas of the main leachate
trunk hine for monitoring and maintenance The collection system would be
constructed with perforated drainpipe encased within a 24" gravel layer overlain by a
geotextile mat for separation between the MSW and leachate collection system The
. collection system piping would be designed to handle the specific site loading
conditions See Appendix G for a letter from fiberglass piping manufacturer as to the
ability of pipe to perform under high loadings To help protect the collection system,
the gravel protection layer would be thickened near the sumps Leachate would be
pumped on an as-needed basis to maintain a level of less than 1 foot of leachate over
the liner system Sump areas would be constructed as indicated on Figure 4 3 The
removed leachate would either be use as a suppressant for fugitive dust and
compaction water on areas of the landfill that are overlaid by an approved liner
system or pumped to evaporation basins Evaporation basins will be permitted by the
Utah Division of Water Quality Cleaning of the leachate collection system would be

conducted on an as needed basis

The collection system was designed by quantifying the amount of leachate generated

for the entire 1000-acre disposal cell Further information about the modeling will be

AGCE
49 Revised December 2009
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presented in the site balance section of this chapter Calculations for determmation of

collection system placement and output files are included m Appendix H

Fnal Cover

The disposal cell was designed to elimnate infiltration through the cover to prevent
the generation of leachate This was accomplished by promoting drainage and
evapotranspiration from the cover, and by preventing percolation of precipitation into
the disposal cell The proposed final cover would consist of the following layers (or
equal), Bentomat (ST), 60 m1l textured VFPE, Bi-planar Fabricap Geocomposite with
6 oz Geotextile bonded to both sides, and eighteen inches of site soils See Appendix
G for sample specifications The final cover would be graded as shown in Figure 4 4
Materials for the final cover will be acquired by cell excavation or imported from
nearby borrow areas The waste surface would be prepared so as to be free of
irregularities, protrusions, vegetation, excessive water, loose soil or abrupt changes in
grade The surface would not contain stones or other matter of such composition,
shape, or size, which may be damaging to the geomembrane as specified by the
manufacturer The anchor trenches for the cover and liner would be constructed to
the lines, widths, and depths recommended by the geomembrane manufacturer The
trench would be free of irregularities, protrusions, etc to avoid damage to the
membranes Backfill operations would be conducted when the geosynthetic matter 1s
at 1ts most contracted state to prevent bridging The fill material would be placed in a
manor to prevent damaging the membrane and compacted to 85% max dry density

per ASHTO T-99

Drainage channels would be constructed around the cell as indicated by the drawings
to help prevent erosion and divert any run-on and run-off in a controlled manner

Berms would be placed and used as needed

<
AE 411 January 2010
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456 Landfill Gas Collection System

The preliminary landfill gas collection system (LGCS), shown on Figure 4 5 would
be implemented to eliminate potential problems associated with landfill gas including
subsurface lateral migration, odor, and release of methane Gas Collection and
management would need to be reviewed and approved by the Division of Air Quality

prior to construction of the system

Landfill gases typically consist of approximately 50% methane and 50% carbon
dioxide and were modeled as such Landfill Gas Emissions Model version 2 1
(EPA) was used to model gas generation The parameters used in the model were

default parameters specified by the Environmental Protection Agency (EPA)

According to the Utah Department of Air Quality, this model typically overestimates
. gas production 1n this region when default arid climate parameters are used This 18
evident in Table 4 1, which shows over a magnitude of difference 1n the emssions
rate using the default EPA parameters versus parameters used 1n the Salt Lake Valley
Solid Waste Management Facility Permit Application Salt Lake Valley Solid Waste
Management Facility’s parameters were used because of the facilities close proximity
and similar environmental setting The output files using these default parameters are

included in Appendix I

AGC = 413 August 2008
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TABLE 41
VALUES USED FOR LANDFILL GAS COLLECTION SYSTEM
Description Lo K (1/yr) NMOC (ppmv) NMOC Emussions
(m*/Mg) Rate (Mg/yr)
EPA Default 170 002* 4000 1 96E+04
Salt Lake Valley 1699 0 02* 300 1 46E+03

46

* Value accounts for ard regions

NMOC Nonmethane Organic Compounds

ppmv Parts per million by volume

Lo Generation Potential (amount of methane generated by a given amount of refuse)

K Decay Rate (exponential rate of decomposition)

The landfill gas collection system was conservatively designed using the emissions
rate generated for EPA default parameters The active gas collection system would
be put into service when NMOC emussions at the site were to exceed 50 Mg/yr (55
tons/yr) or concentrations of methane gas were to exceed the lower explosive limut at
the property boundaries This 1s estimated to take place between 8 to 9 years after
operations start Extraction wells and collection piping would be strategically placed

for effective gas collection

SITE WATER BALANCE

Hydrologic modeling of the Class 1 disposal cell was performed 1n order to assess the water

balance for a closed case

461

HELP Modeling Parameters

The hydrology of the disposal cell was predicted using the computer model

Hydrologic Evaluation of Landfill Performance (HELP), Version 3 07 for a open and

AG = 415 August 2008
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closed cell case Modeling of the cell was performed to design the leachate collection

system, evaporation basin, and to determine the 1nfiltration through the final cover

HELP calculates the water balance for the proposed cell based on cell design and
climatic conditions Cell design consists of soil and waste layer thickness, hydraulic
conductivity of each layer, percent of total area where run-off could occur, and other

characternistics of the proposed cell design

Based on the 30-year average daily temperature, precipitation, and monthly solar
radiation, HELP calculates the water balance for the site that includes
evapotranspiration, run-off, percolation, and change 1n water storage of the
subsurface soils The average annual precipitation for the period of record 1s 13 36
inches of which 12 97 inches are consumed through evapotranspiration

The climatic data used was taken from the weather station at Bear River Migration
Bird Refuge located approximately 26 mules northeast of the proposed landfill
facility A comparison was made for the data from a period between 1947 and 1984
and the average monthly data By making a comparison between the yearly data and
average data, a year was chosen to represent the average year The year 1975 was
used for precipitation and 1971 was used for temperature The average recorded
precipitation for the site 1s 12 65 inches and the model used 13 36 inches The

average recorded site temperature 1s 50 15 °F and was modeled with 49 86 °F

Open Cell Case for the Entire Site
The assumed profile for the open cell case consisted of 19 layers These layers

included a total of mne 12 inches layers of site soils simulating daily cover (1 2 E-4
cm/sec), a total of mne MSW (1 0 E-3 cm/sec) layers of a thickness of 15 feet, and a
single 24 1nch layer of gravel for the leachate collection and protection layer (1
cm/sec) The evaporative zone was assumed to be 12 inches and the model ran for

thirty years
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The following assumptions and data were also used 1n the model The assumptions
are considered conservative for the application of the model Table 4 2 lists the so1l
values that were used 1n the analysis
e Evaporative zone depth = 12 inches
e  SCS runoff curve number = 83 (poor condition open space between Group B
and C, over the life expectancy of the cell, 1t has naturally revegetated to 50%

grass cover)

TABLE 42
SOIL VALUES USED FOR THE OPEN CELL CASE
Thickness | Zone Total Field Wilting Saturated
Layer | (inches) | Description | Porosity | Capacity Point Hydraulic
Conductivity
(cm/sec)
1 12 Daily Cover | 0398 0244 0136 10E-5
2 180 MSW 0671 0292 0077 10E-3
3 12 Daily Cover | 0398 0244 0136 10E-5
4 180 MSW 0671 0292 0077 10E-3
5 12 Daily Cover | 0398 0244 0136 10E-5
6 180 MSW 0671 0292 0077 10E-3
7 12 Daily Cover | 0398 0244 0136 10E-5
8 180 MSWwW 0671 0292 0077 10E-3
9 12 Daily Cover | 0398 0244 0136 10E-5
10 180 MSW 0671 0292 0077 10E-3
11 12 Daily Cover | 0398 0244 0136 10E-5
12 180 MSW 0671 0292 0077 10E-3
13 12 Daily Cover | 0398 0244 0136 10E-5
14 180 MSW 0671 0292 0077 10E-3
15 12 Daily Cover | 0398 0244 0136 10E-5
16 180 MSW 0671 0292 0077 10E-3
17 12 Daily Cover 0398 0244 0136 10E-5
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18 180 MSW 0671 0292 0077 10E-3
19 24 Protection 0397 0032 0013 1
Layer
Closed Cell Case for the Entire Site
The assumed profile for the closed cell case consisted of 18 inches of site soil (1 0 E-
5 cm/sec) overlaying 0 23 inches of fibricap (33 cm/sec), overlaying 0 23 inches of a
textured VFPE (4 0 E-13 cm/sec), and overlaying 0 23 inches of Bentomat (ST) (3 0
E-9 cm/sec) The evaporative zone was assumed to be 18 inches and modeled for a
period of thirty years
The following assumptions and data were also used 1n the model The assumptions
are considered conservative for the application Table 4 3 lists the so1l values that
were used 1n the analysis
e Evaporative zone depth = 18 inches
e  SCS runoff curve number = 79 (natural desert landscape Group C, cell has
been fully re-vegetated)
TABLE43
SOIL VALUES USED FOR THE CLOSED CELL CASE
Thickness | Zone Total Field Wilting Saturated
Layer | (inches) | Description Porosity | Capacity | Point Hydrauhe
Conductivity
(cm/sec)
1 18 Evaporation 0501 0284 0135 10E-5
2 023 Drainage 085 001 0005 33
3 023 VLDPE 00 00 00 40E-13
4 023 Bentomat (ST) 075 0747 04 30E-9
Clay Layer

Note The VLDPE was modeled assuming a pinhole density of 1-pinhole/acre and

installation defects of 3-pinholes/acre The quality of 1nstallation was modeled as good

AEC"
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Leachate Collection System and Evaporation Basins
The profile used to estimate leachate generation consisted of 12 inches of daily cover

(1 0 E-5 cm/sec), overlaying 15 feet of MSW (1 0 E-3 cm/sec), and overlaying a 24-
inch protection layer (1 cm/sec) The evaporative zone was assumed to be 12 inches

and model ran for thirty years

The following assumptions and data were also used in the model The assumptions
are considered conservative for the application of the model Table 4 4 lists the so1l

values that were used 1n the analysis

e Evaporative zone depth = 12 inches
e SCS runoff curve number = 92 (poor condition barren surface, no vegetation

on daily cover)

TABLE 4 4
SOIL VALUES USED SIZING THE EVAPORATION BASIN
Thickness | Zone Total Field Wilting Saturated
Layer | (inches) [ Description | Porosity | Capacity Point Hydraulc
Conductivity

(cm/sec)

1 12 Daily Cover | 0398 0244 0136 10E-5

2 180 MSW 06710 0292 0077 10E-3

3 24 Protection 0397 0032 0013 1
Layer

462 HELP Modeling Results

-

Open Cell Case for the Entire Site
Table 4 5 summarnzes the results of the cover analysis The modeling results indicate

that no leachate would reach the leachate collection system This can be attributed to

the site’s low precipitation, high evaporation, and relatively deep fills
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TABLE 45
RESULTS FOR THE OPEN CELL CASE
Description Results
Precipitation 13 36 inches/year
Runoff 0 027 inches/year
Evapotranspiration 13 24 inches/year
Percolation/Leakage 0 08 inches/year
Peak Percolation/Leakage 0 0008 1inches/day

To facihtate a more detailed analysis, printouts of the HELP model Outputs results

are also included 1n Appendix H

Closed Cell Case for the Entire Site
Table 4 6 summarizes the results of closed cell case used to evaluate the cover design

The model only considered the cover design

TABLE 4 6

RESULTS FOR THE CLOSED CELL CASE

Description Results
Precipitation 13 36 1nches
Runoff 1 314 inches/year
Evapotranspiration 12 022 1inches/year
Lateral Drainage 0 00786 inches/year
Percolation/Leakage 0 inches/year

The results indicate the total percolation through the proposed 1000-acre cover using
4 pinholes per acre 1s 1 1 gallons per year To facilitate a more detailed analysis,

printouts of the HELP model Outputs results are also included in Attachment H

Leachate Collection System and Evaporation Basins
Table 4 7 summarizes the average monthly values of leachate generated on a per

month basis
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TABLE 47
MONTHLY LEACHATE GENERATION
Month Results
January 001 inches
February 001 1inches
March 0 01 1inches
Apnl 001 inches
May 0 00 1nches
June 0 00 1nches
July 002 inches
August 0 02 inches
September 002 inches
October 0 02 1nches
November 001 1inches
December 001 1inches

Using 0 02 inches from August’s results and a twenty-acre collection area, the gravel
layer would need to flow 0 24 gpm for the entire 20 acres or 2 8 E-7 gpm per square
foot Using the proposed 34" aggregate mix design for the bottom 1 foot of the gravel
layer, with a permeability of 1 cm/sec, the flow rate using Darcy’s Law 1s 0 74 gpm
per square foot The maximum subrounded aggregate of %" allowing for a factor of

safety of 3 for geomembrane puncture Calculations are provided in Appendix H

The monthly leachate calculated from module 1 was used m a mass balance
calculation to determine the size requirements for a leachate evaporation basin The
mass balance accounted for leachate generation as shown 1n Table 4 7, precipitation,
and evaporation from a free water surface The first evaporation basin would be
sized greater than 900 ft* with additional evaporation basins being constructed as
required to accommodate future module development Detailed calculations are

included 1in Appendix H Figure 4 6 and 4 7 show details for the Evaporation Basins
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47 RUN-ON AND RUN-OFF CONTROLS

Run-on and run-off storm water would be controlled during both the open and closed phases
of the disposal cells Drainage swales would be used to divert water around the modules to
the existing on-site washes Final cover run-off would be routed to the perimeter drainage
swales and discharged to the existing washes on the property 1n such a manner to mininuze
erosion Run-off along the access roads would be controlled with lowered profile waterways

If required, culverts would be strategically placed along the access road
471 Run-on/Run-off Analysis

All storm water that comes 1n contact with waste must remain within the boundaries
of the landfill liner system and be managed as leachate All storm water that does not
come 1n contact with waste 1s not considered leachate and would not be allowed to
enter the landfill Leachate collection system piping would be used to collect any

run-on to the cell from the drainage swales to the lined cell

For permutting purposes, a drainage analysis was completed for the entire 1000-acre
landfill cell All areas within the proposed facility that do not contribute run-on to
the landfill cell were excluded The area contributing run-on flow to the 1000-acre
landfill site 1s shown on Figure 4 8 and Figure 4 9 The entire drainage area was
evaluated 1n both pre-developed and developed conditions Figure 4 8 shows the pre-

developed site drainage and Figure 4 9 shows the developed site drainage

The quantity of flow expected for pre-developed and developed conditions was

determined by using precipitation for the 25-year, 24-hour storm event of 2 2 inches
(NOAA Atlas 2 published 1n 1973) The Runoff Curve Number of 67 was obtained
based on soil hydrologic group “B” (sandy loam) and poor conditioned sagebrush
with grass (BOR, 1977) The peak flow generated was determined by applying the
U S Sail Conservation Service Techmcal Release Number 55 (SCS TR-55) method

AE = 424 August 2008
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‘ Details of the input parameters and the model output are included in Appendix J
Table 4 8 shows the peak discharge generated from both pre-developed and

developed conditions

TABLE 48
STORMWATER PEAK DISCHARGE
Condition Peak Discharge (cfs)
Pre-developed 224
Developed 210

As the cells are developed, the site drainage paths are lengthened reducing the peak

discharge rate from 1ts original condition
472 Drainage Swales
. If needed all future manmade swales would be constructed to include drop structures
to maintain a channel velocity less than 2 5to 3 5 (fps) These swales would be used
to divert water around and away from the cell to reduce erosion potential
473 Culverts
No culverts were 1dentified during site investigations

48 LIFE EXPECTANCY

Every effort has been made to utihze assumptions and parameters 1n calculating the life

expectancy of the landfill that are conservative The assumptions and parameters used are

listed below Based on these, the Class I Landfill would be designed to meet the solid waste

management requirements for a period of/one hundred twenty-one year3 The spreadsheet

used for this determination 1s located 1n Appendix K A graph of the expected growth pattern
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' of the landfill 1s shown below 1n Figure 410 The following assumptions were used 1n the

analysis

e A total of 1000 usable acres for Class I disposal

e The umt weight of the municipal sohd wastes 1s 1200 1b/yd3
¢ 1500 tons per day for the first year of operation

e 2000 tons per day for the second year of operation

e 2500 tons per day for the third year of operation

e 2750 tons per day for the fourth year of operation

¢ 3% annual growth rate after the fourth year of operation

e 2% annual growth rate after the twentieth year of operation
e 1 5% annual growth rate after the fiftieth year of operation

e A 10% reduction of volume to account for intermediate cover

.. _ MGURE4
® | ESTIMATED GROWTH B

Tons/day

7500 7/

5000 =
/

2500 -7‘

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130
Time (years)

|
|
|
|
12500 / |
10000 |
|
|
|
|

AGCG = 428 August 2008



Promontory Landfill LLC

Promontoz Landfill Facﬂ/z

Class | Landfill Permit Application
Engineenng Report

49 PERIMETER FENGING

Perimeter fencing would be provided for both security and retention of wind blown waste
The penmeter fencing would enclose the facility’s operational areas and 1s discussed further

in Appendix L
410 WIND EROSION

The Promontory Landfill site 1s located on a peninsula 1n the Great Salt Lake Thus, the site
1s subject to changing prevailing winds, but the predominant winds are from the southwest
Wind erosion at this location would primarily come from dust from earthwork operations,
traffic and fugitive waste Each of these 1ssues has been addressed to mimimize man made

causes of wind erosion

Blowing dust and dirt would be mummized by prevention and response to areas where the
problem occurs Dust would be mitigated on an as needed basis using dust suppressants and
road surface treatments Leachate may only be used as a suppressant on areas of the landfill
that are overlain by an approved liner Stockpiles of dirt would also need to be momtored
Disturbances of natural vegetation at the site would be runimized the extent possible 1n non-

operational areas

Fugitive waste would be controlled by keeping incorming loads covered, an indoor transfer
facility, use of temporary and permanent fencing 1n critical areas to retain waste, covered
loads traveling to the tipping face, and periodic cleanup of fugitive waste around the site  All
shipments of waste 1nto the facility would be covered Perimeter fencing would be designed
to help contain fugitive waste on site  Temporary fencing would be placed 1n locations of
concern such as the working face Clean up of waste spills and captured waste would reduce
the potential for off-site fugitive waste The site and surrounding area would be 1nspected

regularly to determine effectiveness of the hitter fencing and clean up scheduling A fugitive}

v&@'g'f)l‘éﬁ’{s_lﬁ?:lﬁdé"d'lﬁ_Appendli‘L
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CHAPTER V
PLAN OF OPERATION

51 PURPOSE

The purpose of the Plan of Operation (OP) 1s to provide a written description of the daily
operation of the proposed Class I Landfill The proposed action will incorporate a Class I

Landfill at the proposed Promontory Landfill Facility

A landfill 1s a dynamic system that undergoes continual development Changes may occur 1n
quantities of disposed matenals, topography of the landfill, demographics of the service area,
and administrative or regulatory requirements These changes would be accomplished to
conserve landfill space and protect human health and the environment The intent of this OP
1s to provide an accurate description of the daily operations and procedures while allowing

for modifications, which may be required to compensate for operational changes
52  SCHEDULE OF CONSTRUCTION

Construction of the landfill facilities will not begin until a waste stream of sufficient size and
duration 1s procured to assure a successful venture A waste stream of at least 25,000 tons
annually 1s required prior to construction of facihties Procurement of this waste stream 1s

dependent upon 1ssuance of Request for Proposals from agencies of government

Assuming a suitable waste stream 1s procured, construction of facilities will commence
within 18 months of 1ssuance of the permit A preliminary construction schedule has been

included below

Box Elder County Site Plan Approval — Site Plan Design, Site Plan Negotiations, Planning
Commission Approval, and County Comrnission Approval

Estimated duration of 120 days
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Procurement of Waste Stream — Finalize Negotiations and Execution of Contracts

Estimated duration of 210 days

Landfill Construction — Engineering/Construction Drawings, Approval for Union Pacific
Truck Layout, Procurement of Building Permuits, Procurement of a Septic System
Permut, Field Survey/Layout, Utility Installation, Clear and Grub, and Construction of
Rail Spur, Out Buildings, and Waste Disposal Module
Estimated Duration of 210 days

521 Excavation and Construction of the Cells

Excavation of the cells would begin with grubbing and removal of shrubs, grass, and
other vegetation The surface soil 1s stripped to a mimimum depth of 6 inches and
stockpiled The cell would be excavated to the maximum extent possible maintaining
a mimmum slope of 5% and maintaiming at least one foot of site soils over any
exposed bedrock The surface would not contain stones or other matter of such

composition, shape, or size which may be damaging to the liner system

All loads incoming by truck will be weighed on platform scales prior to traveling to
the tipping face Containers arriving by railwill either be weighed or rail scales or

transferred to trucks and weighed on the platform truck scales

All refuse would be trucked to the tipping face and dumped Waste utilized as select
waste will be deposited on adjacent existing layers of waste It will be spread with a
dozer and all unacceptable material sorted and removed It will then be dozed 1n a
three foot lift onto the hner system and compacted with a landfill compactor 1n

multiple passes

Municipal solid waste not designated as select will be dumped at the tipping face and

then spread and compacted using a combination of track type bulldozer and landfill
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compactors Waste will be placed and compacted 1n a manor to optimize both

production and compaction

Operations at the tipping face will not take place without temporary 12" -high*féncing
(o control fugitive'waste] Said fence shall move with the operation being placed
within 200 feet or less from the tipping face Tipping operations will be limited to
one area at a time to control the amount of exposed waste The size of the working

face will be mimimized and anticipated to be less than one-half acre

Daily and intermediate cover will be generated from borrow areas within the buffer
zone or from processing operations 1n Little Valley A mimmum of 1000 cubic yards
of cover material will be available 1n stockpile or accessible from borrow areas at all
times This adequately covers the anticipated maximum size working face by a factor
of two which leaves plenty of maternal available for contingencies The cover
material will be loaded, transported, and deposited on the refuse with rubber-tired
wheel scrapers, fine graded with bulldozers (as needed), and compacted with the
landfill compactor (or a soil compactor at the direction of the Landfill Operator) If
an area 18 not to be actively landfill more that 30 days, intermediate cover will be

applied Intermediate cover shall have a mimmimum thickness of 12 inches

The final cover for the Class I cell would be designed using Bentomat (ST), 40 mul
VFPE, bi-planar drainage net and 18 inches of site soils The cover would then be

seeded and lightly compacted to support vegetation and reduce erosion
522 Equipment
The Owner would maintain the necessary equipment to off-load, spread and compact

waste, control dust, and perform other facility operations The following Table 5 1 1s

a preliminary list of the possible equipment that may be used on the site
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Table51
PROMONTORY LANDFILL EQUIPMENT LIST
Equipment Description No of Pieces Purpose
Front-end Loader 1 Handle MSW at unloading
facility
Articulatated off-road truck, 2 Haul solid waste from rail
Cat D40OE size siding to cells
Self-loading scraper, Cat 623 2 Excavate for cells, haul
size covered matenal
Track mounted dozer Cat D8 1 Place solid waste 1n cells
size
Track mounted dozer Cat D9 1 Cell and cover material
size excavation
Landfill compactor, Cat 836G 1-2 Compact solid waste
size
Motorgrader, Cat 140G size 1 Construct/maintain haul roads
and cells
Front-end loader Cat 9661T 1 Handle bail garbage,
s1ze road/berm construction
Truck mounted 4000 gallon 1 Dust control
water tand
Tractor mounted 10,000 1 Dust control
gallon water wagon
Super sucker vacuum truck 1 Clean rail cars
Steam boiler 1 Heat water to clean railcars
Railroad locomotive 1 Move railcars

53 ON-SITE SOLID WASTE HANDLING PROCEDURES

Daily operation of the Class I Landfill and related facilities would be under the direction of the
Landfill Manager In the event of the Landfill Manager's absence, a Semor Operator would be

the designee n charge of the landfill

A landfill entrance sign will be constructed and will provide the landfill name, hours of

operation, list of materials not accepted by the landfill, and emergency contact information

At the beginning of each working day, the Landfill Manager would be responsible for
informing operators of any special off-loading conditions, for either trucks or the railroad,
and where to direct solid waste for disposal The Landfill Manager or Senior Operator would

be responsible for directing each transport vehicle to the proper location for disposal of its
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waste This could alternatively be accomplished through the placement of directional signs
The Landfill Manager or the Senior Operator would be at the landfill during all operating

hours

The Owner probably would elect to construct scales for the Class I Landfill The scale

operator would perform load counts on a daily basis and make a record of the load source

Incoming refuse directed toward the landfill would be deposited at the working face under

direction the Landfill Manager or Senior Operator
54  MONITORING SCHEDULE

A Monitoring Plan has been developed to help in the prevention of problems that may
preventable through careful monitoring and 1nspection The schedule provides details on
groundwater monitoring, leachate monitoring, and landfill gas momtoring A copy of the

Momnitoring Plan 1s included in Appendix M
55  EMERGENCY OPERATIONS PLAN

The Emergency Operations Plan for the proposed facility 1s included in Appendix N The
Emergency Operations Plan provides protocols for landfill employees 1n cases of emergency
Should an emergency happen, the DEQ may elect to waive daily cover requirements on C &

D Matenals
56 CONTINGENCY PLAN

The Contingency Plan 1s designed to mimimuze hazards to human health or the environment
from any unplanned sudden or non-sudden discharge to arr, soil, surface, or groundwater
The provisions of this plan would be carrnied out immediately upon an emergency situation or

release, which could threaten human health or the environment Emergency evacuation of
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the site could be necessary given the nature of the waste matenals stored and processed at the

site Incidents at the landfill could be caused by fire, explosion, or toxic vapor generation
561 Fire or Explosion

A fire suppression area shall be designated as the location for any burning matenals
to be moved or to be consolidated on for fire suppression activities This areas shall
not be located within 150 feet of any exposed HDPE liner or within 5 vertical feed of
any exasting liner This area may move from time to time to be 1n close proximity to

the working area of the landfill operations

Vehicle Fires In the event that a disposal vehicle carrying a burning or smoldering

load of waste enters the landfill site

1 The vehicle should be directed to the designated fire suppression area as
previously outlined above

2 Once burning waste 1s removed from the vehicle, the application of cover matenal
by landfill equipment or the application of water by the on-site water truck will
be used to extinguish the fire Suffocation with cover material will be the
primary method used to extinguish fire

3 Vehicles and any equipment 1n the “fire zone” will be inspected and sprayed with
water while working to quench the fire

4 Precautions should be taken throughout the entire fire-fighting operation including
using a hot-spot observer

5 If, at any time, additional assistance 1s required, local fire-fighting units will be

contacted

Ground Fire/Below Cover Fire In the even that waste placed on the ground or waste

that was previously covered erupts 1nto fire

AE = 56 August 2008



Promontory Landfill LLC

Promontoz Landfill Fac:llz

Class | Landfill Permit Application
Plan of Operation

1 It will be 1solated from previously deposited waste immediately This will be
done by either moving burning waste to the designated fire suppression area or by
concentrating the burning waste 1n one spot using landfill equipment

2 Once burning waste 1s separated from other exposed waste, the fire will be
extinguished by the application of cover material by landfill earth moving
equipment or the application of water by the on-site water truck Suffocation
using cover material will be the primary method used to extinguish fire

3 Vehicles and any equipment 1n the “fire zone” would be 1nspected and sprayed
with water while working to quell the fire

4 Precautions should be taken throughout the fire-fighting operation, including using
a hot-spot observer

5 If, at any time, additional assistance 1s required, local fire-fightmg units will be

contacted

Explosion In the event that an explosion should occur at the landfill or 1n any

structure assoclated with the landfill site

1 All personnel and equipment 1n the area, including those 1n surrounding buildings
will be evacuated immediately

2 All landfill personnel will be accounted for

3 Local emergency personnel will be contacted

4 The Landfill Supervisor will be informed of the situation 1if he/she 1s not already at
the site

5 The explosion area will be restricted to all personnel until cleared for reentry by
local emergency personnel

6 Precautions should be taken throughout the entire emergency response operations

7 The President of Promontory Landfill, LLC or his/her designee will be the only

person authorized to make statements to the media
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. 562 Explosive Gas Release

Methane gas release would be detected using a methane detection meter capable of
measuring methane levels below the 25% Lower Explosion Limit Gas momtoring
would be conducted around the disposal area and 1n any of the facility structures
Upon detection of explosive gases equal to or above the lower explosion limut, the

Owner or Operator would take the following steps

1 Immediately upon detection, steps would be taken to protect human health These
steps would 1nclude accounting for all landfill personnel and moving all
equipment and personnel away from the release area, shutdown of any electrical
devices that could cause 1gmition, notify emergency personnel (fire, police) and
advise them of the situation, momitor the release area and surrounding areas with
a combustible gas indicator and document reading for placement into the
operating record, determination of the cause of explosive gas, and keep the area

. closed until corrective actions are taken

2 Within 24 hours the Executive Secretary would be notified

3 Within seven days of detection, the explosive gas levels would be recorded 1n the
operating record along with a description of the steps taken to protect human
health

4  Within 60 days of detection, a remediation plan that had been approved by the
Executive Secretary would be implemented and a copy of the plan placed in the
operating record Upon implementation, the Executive Secretary would be

notified
563 Failure of Drainage Containment System
If the containment system were to fail, the following actions would be taken

1 Construct berms and ditches to divert water around the containment failure area

‘ using site soils or readily available materials
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2 Analyze and evaluate the extent of damage to the containment system

w

Identify the mechamism of failure

4 If warranted call a qualified professional to discuss possible solutions

()]

Develop and implement corrective actions

564 Temporary Equipment Breakdown / Extreme Weather Events

The Operator owns numerous pieces of equipment that could be promptly mobilized
1f warranted If this equipment were not available, rental equipment 1s readily
accessible along the Wasatch Front Should an extreme weather event occur, waste
entering the facility would be temporanly stored 1n the transfer building Haulers
would be notified to temporarily stop shipping waste Waste would then be briefly
stored at the Transfer Stations until the event passed Transfer Stations are designed

for adequate storage for temporary extreme events like this
57 ALTERNATIVE WASTE HANDLING AND DISPOSAL PLAN

In the event of a major equipment failure, solid waste would be loaded and shipped to an
alternative waste disposal facility such as Box Elder County, Elko County, or other available
landfills 1n the area A contract will be negotiated for an alternative disposal location prior to

the facility operating
58  PROCEDURES FOR CONTROLLING DISEASE VECTORS

The use of daily cover and the excluston of specific types of solid waste are necessary to
control vectors and the subsequent spread of disease Special waste such as infectious waste,

liquid waste and tires, which may directly carry disease or lead to the propagation of disease
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vectors, would be immediately covered at the working face Landfiil personnel to the extent
possible would 1nspect the site for signs and indications of disease vectors If observations
were made the Landfill Manager would be contacted immediately If disease vectors were to
become a problem, pest control specialists would be contacted to reduce the spread of

disease
59 PROCEDURES FOR EXCLUDING THE RECEIPT OF HAZARDOUS WASTE

A “Prohibited Waste” control program designed to detect and deter attempts to dispose of
hazardous and other unacceptable waste would be implemented at the proposed Promontory
Landfill Facility The program 1s designed to protect the health and safety of employees,
customers, and the general public, as well as protect against contamination of the

environment The Landfill Manager would be 1n charge of hazardous waste activities

The waste disposed at the proposed landfill would be visually inspected prior to final
placement The waste would be inspected at off-site transfer stations and on-site Further

information about each of these inspection locations are listed below

e The proposed landfill only accepts waste from any transfer stations that have a waste
mnspection plan approved by the Executive Secretary Operators at the transfer
stations would visually inspect waste for hazardous matenals before loading for

transit

e On-site inspection would be conducted at the working face Landfill operators will
be tramed 1n the recognition of prohibited waste A random testing program would
be conducted of all waste that has not already been inspected at transfer stations
These 1nspections would be conducted on one percent of all loads not obtained from
transfer stations with a waste inspection plan approved by the Executive Secretary A
sample form for these inspections has been included in Appendix O All waste would
be visually inspected as 1t 1s being placed, spread and compacted 1n the cell and upon

finding any unacceptable waste the following steps would be taken
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1 Using landfill equipment such as an excavator or a loader, separate the
questionable waste from the other waste m the load Move the questionable
waste away from the operating area of the tipping floor or tipping face so that
operations can confinue

2 Notify the Landfill Supervisor immediately of the problem and the Generator of
the waste and wait for direction

3 Keep all other landfill personnel and equipment away from the questionable
wastes until notified by the Landfill Supervisor or his/her designee to do
otherwise

4 The Landfill Supervisor shall not1fy the generator of the problem and allow the
Generator 24 hours to remove the matenal from the premises

5 If the Generator does not respond 1n a timely fashion, remove the waste from the
Landfill and dispose of 1t 1n a facility appropnate for the type of waste Note the

details of all actions 1n the Operating Record
510 GENERAL TRAINING AND SAFETY PLAN

Each employee at the landfill facility would be trained to have a working knowledge of the
maintenance and operational techmques necessary to operate and maintain the landfill facility
1n a manner to preserve human health, safety, and the environment Traiming would be
accomphshed through on-the-job traiming (OJT) and classroom training sessions The
Landfill Manager, or a designated professional trainer, would be 1n charge of directing the
training programs Imtial traiming would be completed within three months of employment

followed by an annual review of basic waste management skills
5101 Traimng Schedule

The Landfill Manager would be required to pass the SWANA Manager of Landfill

Operations (MOLO) course or equivalent In addition, operators are required to take
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one or both of the SWANA traiming courses Landfill Operator Traimng, and Waste

Screeming or equivalent Continuing education efforts include the following

Introductory Training
Synopsis of solid waste regulations, record keeping, and transporter requirements

*  Requirement All Personnel
=  Method oIT
=  Review Quarterly

Policies and Procedures

Securnty, inspections and emergency response

= Requirement All Personnel

»  Method Lecture/Video Course, OJT
= Review Quarterly

Safety

Personal protection, hazardous waste recognition, hazardous material handling,

emergency response, and first aid

= Requirement All Personnel
= Method Classroom/Video Course
»  Review Annual

A Safety Training meeting 1s held once a week taking a mimimum of 15 minutes
Training documents would be kept with the Plan of Operation for a rolling five year

penod
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511 RECORD KEEPING AND REPORTING
The Landfill Manager would maintain the following operating records for the landfill

* Records of maintenance

* Records of training and notification procedures

= Records of groundwater monitoring

= Records of landfill gas monitoring

= Records of weights and volume, number of trucks and railcars
= Dewviations from the plan of operation

= Records of placement or recirculation of leachate

= Records of any gas condensate

* Prepare an annual report and place the report 1n the facility’s operating record

Sample forms for maintenance and gas monitoring are provided in Appendix O
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CHAPTER VI
CLOSURE AND POST-CLOSURE PLANS

61 PURPOSE

Closure activities would be implemented as each module within the disposal cell 1s
completed These closure activities would mininuze the need for further maintenance, and
minimize or eliminate the threat to human health and the environment from post-closure
escape of solid waste constituents, leachate, contaminated run-off or waste decomposition
products to the ground, ground water, surface water or the atmosphere A Montoring Plan
has been developed to prevent problems through careful monitoring and inspection The plan
provides details on groundwater monitoring leachate monitoring, and landfill gas and 1s

included 1in Appendix M
62  FINAL COVER AND GRADING

The final cover would commence no later than 30 days after the final volume of waste was

received 1n each module and would be completed within 180 days after the beginning of the
closure activities The proposed final cover would consist of the following layers (or equal),
Bentomat (ST), 40 mul textured VFPE, Fabricap Geocomposite with 6 oz Geotextile bonded

to both sides, and eighteen inches of site soils
621 Revegetation

Revegetating the cover would consist of using an appropriate seed mix The cover
would be prepared to a clean, firm, and consistent seedbed The seeds would be
drilled ¥2 to ¥ inch deep or broadcasted 1n areas where drilling was found to be

impractical
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63 FINAL INSPECTION

The Owner or Operator would notify the Executive Secretary of the Solid and Hazardous
Waste Control Board (hereafter called Executive Secretary) of the intent to implement the
closure plan 60 days prior to the projected final receipt of waste The Owner or Operator
would commence implementation of the closure plan within 30 days of final volume of waste
and the cover would be completed within 180 days The Owner or Operator then would have
90 days to submut the following-items to the Executive Secretary Closure plan sheets signed
by a professional engineer registered 1n the State of Utah and a certificate from the engineer
The certificate would require a final inspection performed by the engineer to verify that the
landfill was 1n comphiance with all closure requirements as outlined 1n the permit and closure
plans Inspection would include cell cover design, run-on and run-off control, proper final
grading to promote run-off, and restriction of access to the site by fencing No later than 60
days after certification of closure, subnut plats and a statement of fact concerming the location
of any disposal site would be given to the county recorder to be recorded as part of the record

of title Proof of record of title then would be submutted to the Executive Secretary
64 OPINION OF PROBABLE COSTS FOR CLOSURE

The opinion of probable costs for the final closure of the Class I Landfill has been prepared
to comply with the Financial Assurance requirements and 1s presented in Table 6 1 The unit
costs values were developed for a 20-acre parcel, using third party construction costs The
Owner may elect to stockpile cover materials 1n exchange for closure funds and would

inventory stockpiled matenals for each annual report
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TABLE 6 1
OPINION OF PROBABLE COSTS FOR CLOSURE
Task Quantity Unuts Umt Task
Cost Cost
CLOSURE
Mitigate, Fill, and Grade 20 Acre $2,000 $40,000
Furnish and Install Benotmat ST 871,205 SF $050 $435,603
Furmish and Install 40 mil VFPE 871,205 SF $035 $304,922
Furnish and Install Fabricap 871,205 SF $0 55 $479 163
Geocomposite
Move & Place Site Soils (18”) 48,400 CcY $500 $242 000
Final Grading 20 AC $1,500 $30,000
Revegetation 20 AC $1,300 $26,000
Survey & Engneer Certification 1 LS $7,000 $7,000
Subtotal $ 1,564,688
POST-CLOSURE
Gas Monitoring 30 Yr $500 $15,000
Groundwater Monitoring 30 Yr $1,200 $360,000
Run-on/Run-off 30 Yr $500 $15,000
Leachate Collection System 30 Yr $500 $15,000
Cover Eroston/Revegetation/Fencing 30 Yr $1,000 $30,000
Settlement 30 Yr $500 $15,000
Subtotal $450,000
Total $2,014,688

65 POST-CLOSURE MAINTENANCE

Contact information for the Post-Closure Care Provider 1s listed below
Name Mike Forrest, Solid Waste Director
Address 1515 West 2200 South, Suite #C
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Salt Lake City, Utah 84119
Phone (801) 972-2727

Closure of the Class 1 Landfill would be as follows The disposal cell was designed to
eliminate infiltration through the cover to prevent the generation of leachate This was
accomplished by promoting drainage and evapotranspiration from the cover, and by
preventing percolation of precipitation into the disposal cell The proposed final cover would
consist of the following layers (or equal), Bentomat (ST), 60 mil textured VFPE, Fabricap

Geocomposite with 6 oz Geotextile bonded to both sides, and eighteen inches of site soils

The waste surface would be prepared so as to be free of irregularities, protrusions,
vegetation, excessive water, loose soil or abrupt changes in grade The surface would not
contain stones or other matter of such composition, shape, or size, which may be damaging to
the geomembrane as specified by the manufacturer The anchor trenches would be
constructed to the lines, widths, and depths recommended by the manufacturer To avoid
damage to the membranes, the edges where the geosynthetic enter the trench would be free of
irregularities, protrusions, etc Backfill operations would be conducted when the geosynthetic
matter 1s at 1ts most contracted state to prevent bridging The fill material would be placed 1n
a manor to prevent damaging the membrane The fill material would be compacted to 85%
max dry density per ASHTO T-99 Drainage channels would be constructed around the cell
as indicated by the drawings to help prevent erosion and divert any run-on and run-off m a

controlled manor Berms would be placed and used as needed

Post-closure care would be conducted in accordance with this Post-Closure Plan The
schedule for post-closure activities would begin on the date of completion of closure of the
disposal cell and continue for 30 years, or until the Executive Secretary determined that the
disposal unit had become stabilized and human health and the environment were sufficiently
protected The Owner would initiate post-closure activities within six months following
completion of closure Table 6 2 lists a monitoring and inspection schedule for post-closure

care
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TABLE 6 2
POST-CLOSURE MONITORING AND INSPECTION SCHEDULE

Task Schedule
Landfill Gas Quarterly
Groundwater Senuannually
Run-on/Run-off Quarterly
Leachate Collection System Quarterly
Cover Erosion Quarterly
Settlement Quarterly
Fencing Quarterly
Vegetation Quarterly

In the event that significant settlement occurred within the closed landfill, the area would be
surveyed and additional so1l would be obtained from the site and placed 1in a manner to
preserve the design finish grade Any such soil placed on the unit would be re-vegetated
Post-closure activities would be financed as outlined 1n the Financial Assurance Plan Post-
closure care and monitoring would be completed, as determined by the Executive Secretary,
when either the 30 year post-closure period was complete, or the unit had stabilized Upon
completion of post-closure care, a post-closure period certificate would be submutted to the

Executive Secretary signed by the Owner or Operator
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CHAPTER VII
FINANCIAL ASSURANCE PLAN

71 FINANCIAL RESPONSIBILITIES

The Owner has selected to obtain a surety bond guaranteemg performance to meet the criteria
set forth 1n R315-309-3(4) The owner or operator would notify the Executive Secretary that
a copy of the bond has been placed 1n the operating record As tipping fees are collected,
funds will be deposited into a Trust Fund for closure and post-closure care As the amount 1n
the Trust Fund grows, the performance bond will be devalued accordingly until such time as

there are sufficient cash reserves to retire the bond
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PACIFIC ™~

p— WEST 1515 West 2200 South Suite C Salt Lake City Utah 84119

/’N Office Telephone (801) 972 2727/ FAX (801) 972 0707

August 22 2008

Mr Dennis R Downs Executive Secretary
Utah Department of Environmental Quality
Division of Solid and Hazardous Waste

P O Box 14480

Salt Lake City UT 84114-4880

Subject Promontory Landfill, Authorization to Sign

Dear Mr Downs

Michael J Forrest is now the authorized representative for Promontory Landfill LLC the Owner
of the landfill and Pacific West LLC as the operator of the landfill Michael has the authonty to

sign for Promontory Landfill LLC as its official agent and representative

Mark H Easton will no longer act as the authonzed representative effective immediately

If you have any questions please do not hesitate to contact us

‘ Sincerely yours,

Pacific West, LLC

anaging Member — Promontory Landfill LLC

Notanzed this 22 nd day of August 2008

Signatute

-------------------------

MNotary Public '
AMY 2 NORTON 1
112 7 A 53 Meadow Drive 1
Sc.t Jordan UT 84095 1
¥, Lommission Expires :
e oder 6 2008 1
State of Utah 1

Foe s o mamny

f; Printed on Recycled Paper



TOOELE COUNTY copp
Q
CONTRACT #___ 7% /92{“(9%

AGREEMENT FOR SOLID WASTE DISPOSAL

£A
THIS AGREEMENT I1s made and entered into as of this / 2 day of
< //Mm& , 2003, by and between Tooele County, Utah, a body corporate and
politic, located at 47 South Main Street, Tooele, Utah 84074 (hereinafter
“County”) and Promontory Landflll, LLC, a Utah Limited Liability Company,
located at 1515 West 2200 South, Suite C, Salt Lake City, Utah 84119
(hereinafter “Owner”)

WHEREAS, Owner I1s attempting to construct a Class | Landfill on Promontory
Point in Box Elder County, Utah that will only accept municipal waste, and

WHEREAS, Owner has applied for a Class | Solid Waste Permit in the name of
Promontory Landfill (“Promontory”) from the State of Utah, Department of
Environmental Quality, Division of Solild and Hazardous Waste, and

WHEREAS, County needs a low cost, long-term solution for its municipal waste
that 1s environmentally sound and in compliance with all solid waste regulations,
and

WHEREAS, the Utah Solid Waste Management Act, Section 26-32-1, et Seq,
Utah Code Annotated 1953, as amended (the “Act”), provides that the governing
body of a public entity may assume, by agreement, responsibility for the
collection and disposition of solid waste whether generated within or outside of
it's junsdictional boundanes and that the said governing body may enter into
long-term agreements with private entities to provide for the operation of a solid
waste management facility, and

WHEREAS, the County and Owner are desirous of contracting with each other to
provide for the disposal and management of solid waste generated by
households, governmental offices and retail establishments within the County
(“the County’s Solid Waste”)

NOW THEREFORE, for good and valuable consideration, the receipt and
sufficiency of which 1s hereby acknowledged, the County and Owner agree as
follows

1 Disposal Site for County’s Solid Waste Caonditional upaon receipt of all
licenses and permits required by local, state, and federal law for operation
of a Class | Landfill and conditional upon physical construction and
opening of Promontory, Owner agrees to provide space within Promontory
for the disposal of the County’s Solid Waste, provided however, that the
County’'s Solid Waste must be lawfully transported to Promontory by
commercial carriers only at the County’s sole expense County and Owner
further agree that Promontory shall not be open or otherwise be made



available for access by the general public and that access thereto for the
deposit of the County’s Solid Waste shall be restricted to those entities
licensed by County and approved by Owner for the transport of the
County's Solid Waste from the County to Promontory, provided such
entities deliver or transport County’'s Solid Waste in a manner consistent
with current practices for the transportation and delivery of the County’s
Solid Waste to existing landfills in the State of Utah

Owner hereby reserves the right to reject for disposal any and all of the
County’s Solid Waste which may be legally classified or identified as a
materal or substance other than Solid Waste as defined by the Act

County Agrees to Ship Waste Conditional upon Owner's receipt of all
licenses and permits required by local, state, and federal law for operation
of a Class | Landfill and conditional upon Owner’s operation of Promontory
In accordance with said licenses and permits, County agrees to ship all or
a part of its Solid Waste to Promontory at a mutually agreed upon rate

County Assistance County agrees to provide assistance to Owner
through the services of Dave Lore to complete the Class | Landfill
permitting process with the Utah Department of Environmental Quality,
Division of Solid and Hazardous Waste

Owner Assistance to County Owner agrees to assist County to acquiring
the lowest best transportation rates for County’s Solid Waste from
commercial carriers

Interlocal Agreement County employee Dave Lore will assist Owner in
forming an Interlocal Agreement with other counties and cities One
function of the Interlocal Agreement will create an Interlocal Council to
govern Promontory Owner agrees to give control of the landfill to an
Interlocal Council, including the closure and post-closure funds as well as
final ownership of the land Owner reserves the right to operate
Promontory either directly or through its affilate company, Pacific West
LLC

Term of Agreement This Agreement shall be effective upon its execution
by County and Owner, provided, however, Owner shall not be obligated to
accept the County’s Solid Waste for deposit or disposal in Promontory
until Owner commences operations at Promontory This Agreement shall
continue In full force and effect (1) so long as Promontory remains in
operation under applicable permits issued by the State of Utah and Box
Elder County, Utah or () for ten (10) years following the first acceptance
of the County’s Solid Waste in Promontory or (i) creation and full
execution of an Interlocal Agreement which will supercede this
Agreement, whichever of the three options occurs first The County will



have an option to renew this Contract for an additional period of (ten)
years

7 Assignment This Agreement shall be assignable by Owner only upon the
consent of County, provided that the County shall not unreasonably
withhold such consent and provided further that the County’s prior consent
shall not be required for an assignment by Owner to any person or entity
currently affihated with Owner or any assignment by County to Owner

8 Applicable Law, Venue This Agreement shall be constructed and
enforced 1n accordance with the provisions of the laws of the State of
Utah Venue of any actions brought to enforce, construe, cancel,
terminate, rescind or recover for the breach of the provisions of the
Agreement shall be in the courts of Salt Lake County, Utah

9 Entire Agreement The County and Owner acknowledge and agree that
this Agreement contains the entire agreement between them and
supercedes all previous discussions and oral agreements between them
relating In any way to the arrangements for the deposit and delivery of the
County’s Solid Waste in Promontory and may only be modified or
amended by a written agreement executed by both the Owner and the
County

10 Agreement Binding This Agreement shall be binding upon and inure to
the benefit of the County’s and Owner's successors and assigns

11 Enforceability The County and Owner represent and warrant to the other
that this Agreement i1s the authonzed action of each, that this Agreement
Is duly executed in conformity with the requirements of all applicable law
and that this Agreement 1s enforceable in accordance with its terms

This Agreement was executed by Owner and presented to the Governing Body
of Tooele County and was acgepted and approved by that Governing Body on
the day of \ = 2003

Tooele County

- P
o Do 74%% A%

Dennis Rockwell, Chairman
Tooele County Commission

efnis Ewing, Clerk
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ORZARTHENT OF PIRATIONS/
IRTERTY MANACENENS

Gary C. Lakg

Digecior

Rictiard C. Badger

Assisars Diceaot

v

Danny D, Sazzar
Propery Managemens

Ron Fervo
Tlacomamnicasions

444 = 24th Sreet
Ogden, Lah 84401
AD11 625-3850

August 14, 2002

Kafry Zundelt

Promoniory Point Landfil

Clock Tower Bunlding Suite # 302
550 Notth Main Sireet

Logan, UT 84321

Dear Keny

This 15 In response to your letter of Felruary 2002 and subsequent meetmgs with you
and the County Commission As we have discussad on numercus occasons, the
prospect for s Municipal Solid Waste Landfill at Promonlory Polnt Is exciting to Weber
Counly We feel that competition m this industry cannot only be healthy for the landfil
industry but for the ultimate beneficiarias, the tax payers of the county

As you are awaie we have a contracl with East Carbon Development Corporation and
would continue to do business with them as long as we are under contract, However,
since there is-not a guaranteed wasie stream under that contract, the county could send
a portian of the waste stream to another location as long as it meets our general
conditions. These canditions are as follows.

1. The altemate site is permitied by the State of Utah Department of Environmental
Quality meeting all of their requirements inciudmg, all environmental issues,
Histoncal site issues, indian attilacts issues, and any groundwater issues, s
they relate to the effect on the Great Sait Lake

2 Al contaners will be subject to a minimum three-day turn around.

The cost of all associated tipping fees, transpurtation, purchaae of ralf cars and
comainers, logistical setups, closure! post closure faes are less than $16 00/per

ton

4 A closure/post closure fund is to be escrowed and control of those funds be tied
1o the landfill and cannot be used in any bankrupicy sattiement to pay any other
outstanding dcbt except closure of the facilty

5 An altemative truck route m the event of a probiem with rall access must be
verified. A plan to contract for that service must also be approved by the county

L] Opeutbnspneelnmasesofmelandﬂmudbecomollodbyunmofme
facity who wil form a management Board of Directors with each partiapating

entity representing one vote

q Department of Operatons

&
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Kerry Zundel 435-257-4107

Latter to Kcrry Zundel!
August 14, 2002
Page 2

7 The termn of the agreemen will be for 50 years with § year outs and an
option 1o renew

if the PPLR can comply with these conditions, Weber County wi commat up to 50% of
its solid waste stream, which is approxamatety 75,000 tons per year

Our commutment 1s cantingent upon all of the municipalities m Weber County contvning
to use the County Transfer Station for solid waste disposal.

Dirdttor

kal

3




e bl Tl ¥ 4 ¥ .
3 :‘L ~ “i‘-" “ ) ! l:: t * : \:é! 1 ) T :’ T '
s i ) " " W g -
s R LR PV s 1 ! ! T e s . v
. " e d ! . ¥ ¢ '
, . 2 T «
o
' X * * -
.
% . . - B .
L £
4
: ]
i PR - .
4
o+
5
» AF F ENDIX B
s
N -
1
- o WE x : P
o n N . - - - B i 0 “ al PR v oF L
i . , Loy By e . % b “ wh \ E -
! ] H ‘ g S A e X > o ¥ _
# 1
- B
s
¥ : W
A * *.\ ~ - ;
) - B ‘(“‘-‘-&ff 4"[ 2 ) '
- ; “ « y
’ H f‘s,&“ - S v ¥} 3;}”':’( L"?‘: J.‘ ?A\""' < rh e Y
' [ 2 i y oy EA S L :
A T E . J Y. T LA e A g e A L
Pt oy TR i Sy Py WASEE T ARy T LTSN v L
I¥e MY o -l 3 % B 1 LT § v P w@h o p
"Jﬁ" .”m.;}fk: s _ g R b o > \ "‘?ﬁu. ta"*q'f’ % 4
B P O R A & s L RE S g e
I ke F Y ik al 'y ,‘%‘ N _""A‘w{,"'\‘f_i’*.”{" o g YR
A Soue ' 5 W B0 K i h’ 1‘-?@"‘1!‘“ L G M R + !
1 A 3 4F By - A8 T kg p o
wly .1y, ¥ ¢ g ‘ i VISt RN T ok Ty,
L owl - 4 vﬁ.,{! piv ) by e T, “
g et i PE) Y FREE TS ) He, w7y
ooy T iy Vg b WO LS
dv v ¥ g MU I Sy w Pt '_,*\.43.”#\!.;%“(; L T
LN E S T T Mr T Npagy, +* % & o >0 . L
Eon i ) % o, - I P ke
! X E 1A SR © ) - v
" ) : - < " v - ~
g e 9 7 ¥ - Voae, SV Y M m [} ) *
* Tw ¢ o PRRE . N
W : '
¥ : R e
- ; LI
-y : .
T & i -
/ -
o TE W f
il
i
, .
1
L
.
J
] . A2




BOX ELDER EOUNIY \
~d
/

/)/w; VE BOT CONNECTIONS

Jay Harwood

Pacific West, LLC
1515W 2200 S, Suite C
Salt Lake City, UT 84119

Dear Mr Harwood

Thus letter 1s sent to inform you that the Box Elder County Commuission approved your
. request for an extension of your Conditional Use Permut, CUP 03-02, n a regularly

scheduled meeting of the Box Elder County Commussion held on August 14, 2007

If you have any further questions regarding this matter, please feel free to contact me
My direct Ime 1s (435) 734-3313

Sincerel

-

evin D Hamuilton, Director
Box Elder County Community Development

01 South Main Street o Brigham City, Utah 84302 e (435) 734-2634 e« www boxelder org
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PURCHASE AND SALE AGREEMENT



PURCHASE AND SALE AGREEMENT

THIS PURCHASE AND SALE AGREEMENT (“Agreement”) i1s made and entered 1nto
as of the 13th day of June, 2003, by and between PROMONTORY POINT LAND

RESOURCES LLC a Utah lmuted liability company (“Seller”), and PROMONTORY
LANDFILL, LLC, a Utah limited liability company, 1ts successors and assigns (“Buyer”) Buyer
and Seller shall sometimes be referred to herein as the “Parties” or, individually, as a “Party ”

RECITALS

A Seller 1s the owner of approximately 2,000 acres of unimproved real property
located on Promontory Point, Box Elder County, Utah (the “Property”)

B Buyer intends to utilize the Property for a Landfill (as defined below)

C Seller desires to sell and Buyer desires to purchase the Property, subject to the
terms and conditions of this Agreement

AGREEMENT

NOW, THEREEORE, 1n consideration of the above recitals, the mutual covenants set
forth below 1n this Agreement, and other good and valuable consideration, the receipt and
adequacy of which are hereby acknowledged, Seller and Buyer agree as follows

ARTICLEI

DEFINED TERMS

11 As used 1mn this Agreement, the following capitalized terms shall have the
meanings respectively indicated

(a) “Buyer’s Review Period” means that period of time from the Effective
Date until the earlier of (1) the date on which Buyer has obtained the State Permits and

the County Permit, or (11) December 15, 2007

(b) “Closing” means the transfer of title to the Property by Seller to Buyer 1n
accordance with the terms and provisions of Article VII below

(©) “Closing Date” means the date specified in Article VII below on which the
Closing will be held

(d) “County Permut” means the conditional use permit to be issued by Box
Elder County authorizing Buyer or its assigns to utilize the Property to operate the
Landfill

(e) “Department” means the Department of Environmental Quality, Division

of Solid and Hazardous Waste, for the State of Utah

UT_DOCS_A #1134570 v4 7/22/2003



63) “Earnest Money Deposit” means that portion of the Purchase Price
deposited by Buyer with Seller in the form and amount specified in Section 3 1(a) below

(2) “Effective Date” means the date on which this Agreement has been
executed by both Buyer and Seller

(h) “Landfill” means a Class I non-commercial nonhazardous waste landfill,
as set forth in the Utah Administrative Code

(V) “Permitted Exceptions” means those exceptions or conditions that affect
Seller’s title to the Property, but which are acceptable to Buyer, pursuant to Section 4 6,
below

) “Property” means the 1eal property referenced in Recital A above and more

particularly shown on Exhibit A attached to this Agreement including, all easements,
agreements, permuts, licenses, rights, rights-of-way, water rights, muineral rights and
appurtenances running with or pertaining to the Property

(k) “State Permits” means the solid waste disposal and ground water
discharge permuts to be 1ssued by the Department authorizing Buyer or its assigns to
operate the Landfill on the Property

M “Title Company” shall mean Integrated Title Insurance Services, LLC, or
another title company mutually acceptable to both Parties

ARTICLE I

AGREEMENT OF PURCHASE AND SALE

21 Purchase and Sale Upon the terms and conditions stated below, and in
consideration of the mutual covenants set forth below, the receipt and sufficiency of which are
hereby acknowledged, Seller hereby agrees to sell and convey the Property to Buyer and Buyer
hereby agrees to purchase the Property from Seller and to pay the Purchase Price (as defined
below) to Seller in accordance with the terms and provisions this Agreement

ARTICLE III

PURCHASE PRICE

31 Purchase Price The purchase price (the “Purchase Price”) to be paid by Buyer to
Seller for the Property 1s the sum of Two Hundred Fifty Thousand and No/100 Dollars
($250,000 00), payable as follows

(a) Earnest Money Deposit Five Thousand and No/100 Dollats ($5,000 00)
1n cash to be depostted by Buyer with Title Company (the “Earnest Money Deposit™) and
applied to the Purchase Price at the Closing The Earnest Money Deposit shall be held by
the Title Company 1n a federally-insured, interest-bearing account to be applied or

UT_DOCS_A #1134570 v4 2 7/19/2003



delivered as provided below Buyer shall be entitled to all interest accrued on the Earnest
Money Deposit prior to the Closing

(b) The Closing Two Hundred Forty-Five Thousand and No/100 Dollars
($245,000 00) 1n cash to be deposited by Buyer with Title Company at the Closing and
paid to Seller at the Closing

ARTICLE IV

CONDITIONS PRECEDENT

41 Commutment for Title Insurance Upon Buyer’s request after the Effective Date,
Seller shall obtain from the Title Company and furnish to Buyer a current Commitment for Title
Insurance (the “Commitment”), 1ssued by the Title Company, setting forth the state of title to the
Property, together with all exceptions or conditions to such title, including without limitation, all
liens, mortgages, trust deeds, easements, restrictions, rights-of-way, covenants, reservations, and
all other encumbrances affecting the Property, and containing the expiess commitment of the
Title Company to 1ssue a Title Policy (as defined below) for the Property to Buyer in the amount
of the Purchase Price, together with true, correct and legible copies of all instruments referred to
in the Commitment as conditions or exceptions to title to the Property At the Closing, Seller
shall convey to Buyer fee simple, marketable, and indefeasible title to the Property, free and
clear of all liens, encumbrances, and other defects of title, except the Permitted Exceptions

42  Title Insurance At the Closing, Seller shall cause an ALTA Standard Coverage
Owner’s Policy of Title Insurance (a “Title Policy”) for the Property to be furnished to Buyer
The Title Policy shall be 1ssued through the Title Company 1n the face amount of the Purchase
Price, and shall insure fee simple, indefeasible, marketable title to the Property in Buyer, subject
only to the Permitted Exceptions The cost of the Title Policy shall be paid by Seller

43 Survey Upon Buyer’s request after the Effective Date, Seller shall deliver to
Buyer all existing surveys and plat maps of the Property, or any portion thereof, which Seller has
1n 1ts possession, if any All such surveys shall be referred to herein as the “Survey,” whether
one or more

44  Environmental and Other Studies Upon Buyer’s request after the Effective Date,
Seller shall deliver to Buyer all environmental studies and assessments, geotechnical and other
studies of the Property, or any portion thereof, which Seller has 1n 1ts possession 1f any Buyer
shall have the right to obtain its own environmental assessments, stiuctural and engineering
assessments and other studies of the Pioperty, at its own expense Buyer and 1ts agents shall
have the right to enter upon the Property for such purpose All such studies and assessments
shall be referred to in this Agreement as the © Studies ”

45 Governmental Documents Upon Buyer’s request after the Effective Date, Seller
shall deliver to Buyer copies of all information, agreements and documentation in Seller’s
possession relating to zoning, conditional use permits and any other governmental approvals or
restrictions regarding the Property (“Governmental Documents™)

7/19/2003
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46  Review of Materials by Buyer Buyet shall have access to the Property
commencing on the Effective Date of this Agreement During Buyer s Review Period, Buyer
shall review the Survey, the Commitment, and any documents referred to in eithei, and deliver in
writing, by the end of Buyer’s Review Peniod, such objections as Buyer may have to anything
contained or set forth in the Survey, the Commitment, o1 any of the documents or conditions
referred to 1n either Any such items to which Buyer does not object by the end of Buyer’s
Review Period shall be deemed to be “Permutted Exceptions” During Buye1’s Review Period,
Buyer shall also review the Studies and Governmental Documents If, within such period, Buyer
determines that the Studies reveal facts, conditions or risks with respect to any of the Property
that are unacceptable to Buyer or if Governmental Documents are not acceptable to Buyer, then
Buyer shall have the right to terminate this Agreement, by written notice to Seller and the Title
Company Buyer’s review and acceptance or rejection of the Survey, the Commirtment, Studies
and Governmental Documents shall be in Buyer’s sole judgment and disctetion In the event of
a termination of this Agreement based on such review, the Title Company shall promptly return
the Earnest Money Deposit (including all accrued interest) to Buyer and the Parties shall be
relieved of all further duties and obligations hereunder

47  Issuance of Landfill Permits Buyer’s obligation to close on the purchase of the
Property 1s contingent upon (1) the 1ssuance by the Department of the State Permits to Buyer, or
an affiliate of Buyer, authorizing Buyer or 1ts affiliate to operate the Landfill on the Property, and
(1) the 1ssuance by Box Elder County of the County Permit to Buyer, or an affiliate of Buyer,
authorizing Buyer or 1ts affiliate to operate the Landfill on the Property If Buyer 1s unable to
obtain the State Permits and the County Permnit on or before the Closing Date, then Buyer shall
have the right, but not the obligation, to terminate this Agreement by wiitten notice to Seller and
the Title Company In such an event, the Title Company shall promptly return the Earnest
Money Deposit (including all accrued interest) to Buyer and the Parties shall be relieved of all
further duties and obligations hereunder

48  License Seller hereby grants to Buyer a license to enter and inspect the
Property The Property shall be returned to its original condition upon completion of any
investigations and Buyer agrees to indemnify and hold Seller harmless from and against any and
all claims, costs, damages, habilities or losses arising as a result of or in any way connected with
Buyer’s inspection of the Property

49  Seller’s Obligation to Cure Buyer’s Objections to Title If exceptions to the title
to the Property have been raised in the Commitment or accompanying documents and 1f Buyer
delivers written objections thereto to Seller in accordance with Section 4 6 above, then Seller
shall, prior to the Closing Date, use reasonable efforts to satisfy such objections If Seller fails to
cure Buyer’s objections to title prior to the Closing Date, Buyer may either waive such
objections or terminate this Agreement on or before the Closing Date, by written notice to Seller
and the Title Company, in which event the Earnest Money Deposit (including all accrued
interest) shall be returned to Buyer, and the Parties shall be released of all duties and obligations
hereunder

410 No Condemnation or Damage Buyer shall not be obligated to purchase the
Property 1f, prior to the satisfaction of all conditions set forth 1n this Article IV the Property or
any portion thereof, has been condemned or sold under threat of condemnation, 1s the subject of
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a condemnation proceeding or threat, or has been damaged by fiie, earthquake or other event or
occurrence In such event, and upon written notice by Buyet to Seller and the Title Company,
this Agreement shall terminate, the full amount of the Earnest Money Deposit (including all
accrued interest) shall be returned to Buyer, and the Parties shall be released of all duties and

obligations hereundet

411 Buyer’s Right to Waive Conditions Precedent Notwithstanding anything which
may be contained 1n this Agreement to the contrary, Buyer may, at Buyel1’s sole option, elect to
waive any of the conditions precedent to the performance of 1ts obligations hereunder contained
in this Article IV by wiitten notice from Buyer to Seller In the event of any waiver of any
condition precedent to Buyer’s obligations heieunder, this Agreement shall continue 1n full force
and effect with respect to all other terms, provisions and conditions herein

412 Non-Refundable Earnest Money Deposit At the conclusion of the Buyer’s
Review Period, if Buyer has not terminated this Agreement, then the Eainest Money Deposit
shall become non-refundable, except in the event of a default by Seller hereunder or the
condemnation or damage of the Pioperty under Section 4 10, above At all time prior to the
conclusion of the Buyer’s Review Period the Earnest Money Deposit shall be fully refundable to
Buyer, together with all accrued interest thereon, in the event of any tetmination of this
Agreement

413 Seller’s Cooperation Seller agrees to cooperate with Buyel in connection with
Buyer’s due diligence during Buyer’s Review Period, as and when reasonably requested by
Buyer

ARTICLE V

REPRESENTATIONS, COVENANTS AND AGREEMENTS OF SELLER

51 Representations of Seller Seller represents and warrants to Buye1r the following
as of the date this Agreement 1s fully executed and as of the Closing Date, except where specific
reference 1s made to another date or dates, in which case such date or dates shall be applicable

(a) That Seller 1s, or by the Closing Date will be, the sole owner of the
Property, and on the Closing Date Seller will have, and will convey to Buyer by special
warranty deed, title to the Pioperty, free and clear of all conditions, exceptions,
encumbrances or reservations, except the Permitted Exceptions,

(b) That Seller has not recerved written notice of any pending o1 contemplated
condemnation action with respect to the Property, or any part thereof,

(c) That Seller does and will have, at the time of the Closing, the full right,
power, and authonty to sell and convey the Property to Buyer as provided in this
Agreement and to carry out Seller’s obligations hereunder,

(d) That no third Party has been gianted any lease, license, or other 11ght
relating to the use or possession of the Property after the Closing Date,
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(e) That the Property 1s not subject to claims fiom any peisons or entities
based on prior negotiations, sales, o1 agreements 1egarding the Piopeity, and

) That Seller has full power and proper authoiity to execute this Agreement
and to perform all of its terms and conditions without violation of Seller’s charter
documents o1 other contractual or legal obligations, and that all 1equired actions
necessary to authorized Seller to enter into this Agreement and to caity out 1ts obligations
hereunder have been taken

ARTICLE VI

REPRESENTATIONS COVENANTS, AND AGREEMENTS OF BUYER

61 Representations of Buyer Buyer represents, warrants, covenants, and agrees with
Seller, as of the date this Agreement 1s fully executed and as of the Closing Date, that Buyer has
or will have the full nght, power, and authority to purchase the Property from Seller as provided
in this Agreement and to carry out its obligations hereunder, and that all requued action
necessary to authorize Buyer to enter into this Agreement and to carry out 1ts obligations
hercunder has been taken, or upon the Closing, will have been taken

ARTICLE VII

CLOSING

71 Date and Place of the Closing The Closing shall take place in the offices of the
Title Company, or such other location as Buyer and Seller shall agree, and shall be the earlier of
(1) thirty (30) days after Buyer has obtained the State Permits and the County Permit or (u)
December 31, 2007 (the “Closing Date™)

72 Items to be delivered at the Closing

(a) Seller On or before the Closing Date, Seller shall deliver to the Title
Company each of the following items, together with instructions to deliver the same to
Buyer at the Closing

(1) Special Warranty Deed to the Property, the form of which 1s
acceptable to Buyer and the Title Company, duly executed and acknowledged by
Seller, conveying good, marketable, and indefeasible fee simple title to the
Property to Buyer, subject only to the Permitted Exceptions,

(1) A certification of nonforeign status pursuant to Section 1445 of the
Internal Revenue Code, 1n a form acceptable to Buyer and the Title Company, and

(1)  All additional documents and instruments which the Buyer or the
Title Company reasonably determine to be necessary to the consummation of this
transaction
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(b) Buyer On or before the Closing Date, Buye1 shall deliver to the Title
Company each of the following 1tems

(1) Cashier’s check or bank-to-bank wire tiansfer to the Title
Company for delivery to Sellei, funds in the sum of the Two Hundred Fifty
Thousand and No/100 Dollars ($250,000 00) (less the Earnest Money Deposit and
all accrued interest), plus Buyer’s shaie of closing costs and piorations, as
provided below, less all costs, expenses, and prorations to be paid by Seller, and

(11) All additional documents and insttuments which the Seller o1 the
Title Company reasonably determine to be necessary to the consummation of this
transaction

73 Closing Prorations Ad valorem and similar taxes and assessments relating to the
Property shall be prorated between Seller and Buyer as of midmight of the Closing Date, based
upon the amount shown for teal property taxes 1n the most recent tax notice 1ssued for the Property
as assessed by the county assessor Seller shall also pay any roll back taxes due under the
Farmland Assessment Act resulting from any change of use of the Property occurring on or
before the Closing Date and shall indemnify and hold harmless Buyei fiom all such charges or
taxes whenever they are levied All other expenses of the Property shall also be prorated as of
midnight of the Closing Date The provisions of this Section shall survive the Closing

74  Closing Costs All escrow and closing fees charged by the Title Company shall
be divided equally between, and paid by, Buyer and Seller Seller shall pay all recording fees
Seller shall pay the premium for the Title Policy

ARTICLE VIII

DEFAULTS AND REMEDIES

81 Seller’s Defaults. Buyer’s Remedies

(a) Seller’s Defaults Seller shall be deemed to be 1n default hereunder upon
the occurrence of any one or more of the following events

(1) Any of Seller’s warranties or representations set forth herein shall
be or become untrue at any time on or before the Closing Date,

(1)  Seller shall fail to meet, comply with, or perform any covenant,
agreement, or obligation on 1ts part required within the time limits and 1n the
manner required 1n this Agreement

(b) Buyer’s Remedies In the event Seller shall be deemed to be in default
hereunder and so long as Buyer 1s not then in default hereunder, Buyer may, at Buyer’s
sole option, exercise any one or more of the following remedies

(1) Terminate this Agreement by wiitten notice to Seller, in which
event the Earnest Money Deposit (including all accrued interest) shall be returned
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to Buyer, and the Parties shall be released of all duties, obligations o1 lLiabilities to
each other hereunder, or

(11) Obtain specific performance of this Agieement

82  Buyer’s Default, Seller’s Remedy In the event any of Buyer s warianties or
representations set forth herein shall be untrue as of the Closing Date, o1 1if all of Buyer’s
conditions precedent have been either satisfied or waived and Buyer shall fail to close on 1ts
purchase of the Property as set forth herein, and so long as Seller 1s not then 1n default hereunder,
Seller, as its sole and exclusive remedy, shall have the right to terminate this Agreement by
written notice to Buyer and the Title Company, in which event the Eatnest Money Deposit shall
be delivered to the Seller, together will all accrued inteiest thereon, and the Parties shall have no
further duties or obligations to each other hereunder

ARTICLE IX

BROKERAGE COMMISSION

91 Indemnity Seller and Buyer represent and warrant to each other that neither has
contacted any real estate broker, finder, or other Party in connection with this transaction, to
whom any real estate brokerage, finder, or other fees may be due or payable with respect to the
transaction contemplated hereby Seller and Buyer hereby indemnify and agree to hold each
other harmless from any loss, hability, damage, cost, or expenses (including reasonable
attorney’s fees) related to anyone claiming a commission or fee with respect to the sale of the
Property as a result of any statement, agreement, or other alleged act of the other

ARTICLE X

MISCELLANEOUS

101 References All references to “Article”, “articles”, ‘“section”, or “Sections”
contained herein are, unless specifically indicated otherwise, references to Articles and Sections
of this Agreement

102 Exhibits All references to “Exhibits” contained herein ate 1efeiences to exhibits
attached hereto, all of which are made a part hereof for all purposes

103 Captions The captions, headings, and arrangements used 1n this Agreement are
for convenience only and do not in any way affect, limit, amplify, o1 modify the terms and
provisions hereof

104 Number and Gender of Words Whenever herein the singular number 1s used, the
same shall include the plural where appiopriate, and words of any gender shall include each
other gender where appropriate

105 Attorneyvs’ Fees If any action 1s brought or counsel otheiwise employed to
enforce this Agreement or any provision thereof, to collect damages fo1 an alleged breach
thereof, or for a declaratory judgment thereunder, the pievailing Party in such action or the Party
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forced to take action that does not mvolve litigation shall be entitled to an allowance for
reasonable attorneys’ fees in addition to costs of suit

106 Notices All notices, demands, requests, and other communications required or
permitted hereunder shall be 1n wiiting, and shall be personally delivered, mailed by certified or
registered mail, postage prepaid, ttansmitted by facsimile, o1 sent by overmight courler service
and addressed as follows

If to Buyer Promontory Landfill, LLC
Attention Jay Harwood
1515 West 2200 South, Suite C
Salt Lake City, Utah 841190
Fax (801)972-0707

If to Sellet Promontory Point Land Resources, LLC
230 West Main Street
Tremonton, Utah 84337
Fax (435)

If to Title Company Integrated Title Insurance Services, LLC
Attention Mike Kirby
6925 Union Park Center, Suite 160
Midvale, Utah 84047
Fax (801)307-0170

If mailed, such communications shall be deemed to be delivered, whether actually
recerved or not, three (3) days after deposit 1n a regularly maintained receptacle for the United
States mail If sent by overmight courier, such communications shall be effective on the date
actually delivered If sent by facsimile, such communications shall be effective on the date
transmitted upon receipt of successful transmission

107 Governing Law The laws of the State of Utah shall govern the vahdity,
construction, enforcement, and interpretation of this Agreement, unless otherwise specified
herein

108 Entirety and Amendments This Agreement embodies the entire agreement
between the Parties and supersedes any prior agreements and understandings, if any, relating to
the Property, and may be amended or supplemented only by an instrument in writing executed by
both Seller and Buyer

109 Invalid Provisions If any provision of this Agreement, except the provisions
relating to Seller’s obligation to convey the Property and Buyei’s obligation to pay the Puichase
Price, the invahidity of either of which shall cause this contract to be null and void, 1s held to be
illegal, invalid, or unenforceable under this Agreement shall be construed and enforced as 1f such
illegal, invalid, or unenforceable provision had never comprised a part of this Agreement, and
the remaimng provisions of this Agreement shall remain 1n full force and effect and shall not be
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affected by the 1illegal, invalid, or unenfoiceable piovision or by its seveiance from this
Agreement

10 10 Multiple Counterparts This Agreement may be executed by facsimile and 1n a
number of 1dentical counterparts If so executed, each of such counterpaits 1s to be deemed an
original for all purposes, and all such counterparts shall, collectively, constitute one agreement,
but 1n making proof of this Agreement, 1t shall not be necessary to produce or account for more
than one such counterpart

10 11 Parties Bound This Agreement 1s freely assignable, and shall be binding upon
and 1nure to the benefit of Seller and Buyer, and their respective heirs, successors and assigns

10 12 Further Acts In addition to the acts and deeds recited heiemn and contemplated to
be performed, executed, and delivered by Seller and Buyer, Seller and Buye1 agree to perform,
execute, and deliver or cause to be performed, executed, and delivered at the Closing or after the
Closing any and all such further acts, deeds, and assurances as may be necessalry to consummate
the transactions contemplated hereby

EXECUTED as of the day and year first above written

BUYER

PROMONTORY LANDFILL, LLC

ts Manager

SELLER

PROMONTORY POINT LAND
RESOURCES, LLC

By <//z 1/7//

Name JIA/LO
Its anager
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Exhibit A
to
Purchase and Sale Agreement

Legal Description of the Property

The real property situated in Box Elder County, Utah, more paiticulaily described as
follows

THE EAST HALF OF THE NORTHWEST QUARTER, SECTION 19, TOWNSHIP 6
NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHWEST QUARTER OF THE NORTHWEST QUARTER, SECTION 19,
TOWNSHIP 6 NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHWEST QUARTER, SECTION 19, TOWNSHIP 6 NORTH, RANGE 5
WEST, SALT LAKE BASE AND MERIDIAN

THE WEST HALF OF THE NORTHEAST QUARTER, SECTION 30 TOWNSHIP 6
NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE WEST HALF OF THE NORTHWEST QUARTER, SECTION 30, TOWNSHIP 6
NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHEAST QUARTER, SECTION 13, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER OF THE
SOUTHEAST QUARTER, SECTION 14, TOWNSHIP 6 NORTH, RANGE 6 WEST,
SALT LAKE BASE AND MERIDIAN

THE NORTHEAST QUARTER OF THE NORTHEAST QUARTER OF THE
NORTHEAST QUARTER, SECTION 23, TOWNSHIP 6 NORTH. RANGE 6 WEST,
SALT LAKE BASE AND MERIDIAN

THE SOUTH HALF OF THE NORTHEAST QUARTER OF THE NORTHEAST
QUARTER, SECTION 23, TOWNSHIP 6 NORTH, RANGE 6 WEST, SALT LAKE
BASE AND MERIDIAN

THE SOUTHEAST QUARTER OF THE NORTHEAST QUARTER, SECTION 23,
TOWNSHIP 6 NORTH, RANGE 6 WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING WESTERLY OF
SAID COUNTY ROAD

THE NORTHEAST QUARTER OF THE SOUTHEAST QUARTER, SECTION 23,
TOWNSHIP 6 NORTH, RANGE 6 WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING WESTERLY OF
SAID COUNTY ROAD
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THE SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER, SECTION 23,
TOWNSHIP 6 NORTH, RANGE 6 WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING WESTERLY OF
SAID COUNTY ROAD

THE NORTHEAST QUARTER, SECTION 24, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTH HALF, SECTION 24, TOWNSHIP 6 NORTH, RANGE 6 WEST, SALT
LAKE BASE AND MERIDIAN

THE NORTHEAST QUARTER, SECTION 25, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHEAST QUARTER, SECTION 25, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING SOUTHERLY
OF THE SAID COUNTY ROAD

THE SOUTHWEST QUARTER, SECTION 25, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING
SOUTHWESTERLY OF SAID COUNTY ROAD

THE NORTHWEST QUARTER, SECTION 25, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

LESS THE EXISTING COUNTY ROAD AND ALL LAND LYING
SOUTHWESTERLY OF SAID COUNTY ROAD

THE WEST HALF OF THE SOUTHWEST QUARTER OF SECTION 18, TOWNSHIP
6 NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE SOUTHEAST QUARTER OF THE SOUTHWEST QUARTER OF SECTION 18,
TOWNSHIP 6 NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN

THE WEST HALF OF THE NORTHEAST QUARTER OF THE SOUTHWEST
QUARTER, SECTION 18, TOWNSHIP 6 NORTH, RANGE 5 WEST, SALT LAKE
BASE AND MERIDIAN

THE SOUTHEAST QUARTER OF THE NORTHEAST QUARTER OF THE
SOUTHWEST QUARTER OF SECTION 18, TOWNSHIP 6 NORTH, RANGE 5
WEST, SALT LAKE BASE AND MERIDIAN

THE NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF SECTION 19,
TOWNSHIP 6 NORTH, RANGE 5 WEST, SALT LAKE BASE AND MERIDIAN
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THE SOUTHWEST QUARTER OF SECTION 13, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

LESS THE NORTHWEST QUARTER OF THE NORTHWEST QUARTER OF THE
SOUTHWEST QUARTER OF SECTION 13, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

THE NORTHWEST QUARTER OF SECTION 24, TOWNSHIP 6 NORTH, RANGE 6
WEST, SALT LAKE BASE AND MERIDIAN

TOGETHER WITH ALL IMPROVEMENTS, APPURTENANCES AND ANY
WATER RIGHTS THERETO BELONGING
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® AGEC Report




. EEN

Applied Geotechnical €Engineering Consultants, Inc

October 20, 2009

Shoshone Environmental
770 East South Temple Suite 100
Salt Lake City, UT 84102

Attention Tony Hiatt

EMAIL thiatt@nwbshoshone-nsn gov

Subject Geotechnical Consultation
Response to Geotechnical-Related Comments from the State of Utah
Promontory Point Landfill
Box Elder County Utah
. Project No 1090592

Gentlemen

Applied Geotechnical Engineering Consultants, Inc was requested to respond to a comment
from the State of Utah relating to the draft geotechical report prepared by AGEC for the
Promontory Point Landfill permit application Our services are provided in general accordance
with our proposal dated August 26, 2009

BACKGROUND

AGEC previously provided a draft geotechnical and geologic study for Aqua Engineenng, Inc
for the Promontory Point Landfill permit application Our findings are presented in a report
~ 7 “dated’June 19,2003 under Project No 1020875

Based on an emall received on April 30, 2009 from Advanced Environmental Engineenng, we
understand that the State of Utah Department of Environmental Quality had the following
review comment

Long term - Closure, results of a pseudo static analysis indicate that a small to
moderate displacement of 15 cm for a 4 1 slope is likely Please provide a brief
explanation or literature fone page or less would be sufficient) on how these
conditions and results are acceptable and are safe landfill construction standards "

600 West Sandy Parkway e Sandy, Utah 84070 e (801) 566 6399  FAX (801) 566 6493




Shoshone Environmental
October 20, 2009
Page 2

SCOPE

AGEC was requested to review the information presented in the above-referenced report
relative to the State’s comment Literature review and a review of the analysis previously
conducted by AGEC was performed to provide a response to the comment

RESPONSE

Our analysis presented In the above referenced report indicates that up to approximately 15
cm (approximately 6 inches) of movement may occur for the final closure under the
considered design seismic event based on the following assumptions

. Peak horizontal ground acceleration 1s 0 55g (event having a 10 percent
probability of occurring in 250 years)

. A final closure slope of 4 horizontal to 1 vertical

. Waste and weakest interface to have minimum strength based on a friction
angle of 25 degrees

Literature reviewed Iindicates that displacement on the order of 6 inches I1s typically
considered acceptable for well-designed, ining systems Greater displacements of up to 12
inches may be acceptable where 1t 1s judged that the lining system can sustain this level of
movement without fallure Shghtly greater displacement may be considered for final cover
iners assuming that the damage can be observed and the cover Is accessible for repair should
damage occur as a result of a major seismic event (Seed and Bonaparte, 1992)

Design case histories for hazardous waste landfills are discussed by Kavazanjan and
Matasovic (2001) The information presented Iindicates that cover systems for the case
histories presented are designed for permanent seismic displacement of 30 cm (approximately
12 inches)

Based on our review of RCRA Subtitle D (258) Seismic Design of Municipal Solid Waste
Landfill Facilities (EPA, 1995, p 108), 15 to 30 cm of permanent seismic displacement I1s
typically used in practice for design of geosynthetic liner systems The guidance document
indicates that "for cover systems, where permanent seismic deformations may be observed
In post-earthquake inspections and damage to components can be repaired, larger permanent
deformations may be considered acceptable’

Based on our review of the analysis performed by AGEC and the review of literature as
discussed above, it Is our professional opinion that the estimated seismic deformation for the
proposed landfill closure I1s an acceptable amount It 1s consistent with, and in some cases
less than what 1s typically used in design for municipal solid waste landfill covers




Shoshone Environmental
October 20, 2009
Page 3

If you have any questions or If we can be of further service, please call

Sincerely,

Jay R McQuivey, PE

Reviewed by DRH, PE , P G
JRM/dc

References
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California, March 26-31, 2001

Seed R B and Bonaparte, R (1992), "Seismic Analysis and Design of Lined Waste Fills
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EXECUTIVE SUMMARY

The site i1s suitable for the proposed construction The natural soil and
bedrock encountered at the site are suitable for support of the proposed
landfill

The subsurface conditions encountered In the test pits consist of topsoil
overlying clay in the upper 1 to 5 feet or sand and gravel Clay layers up to
approximately 11% feet thick were encountered at depth in 4 of the
explorations

Bedrock was encountered below the topsoll In one exploration and at depths
of approximately 1 to 14 feet in 14 of the explorations Possible bedrock was
encountered Iin two of the explorations at depths of 7 and 14 feet

Subsurface conditions encountered in Monitor Well MW-1 consist of sand and
gravel extending to a depth of approximately 43 feet below the ground surface
overlying bedrock which extended the full depth of the monitor well,
approximately 61% feet The subsurface conditions encountered in Monitor
Wells MW-2 through MW-4 consisted of sand and gravel with occasional thin
clay layers extending to the maximum depth investigated approximately
100 feet below the ground surface Subsurface conditions encountered In
Monitor Well MW-5 consist of sand and gravel with occasional clay layers
extending to a depth of approximately 41 feet below the ground surface
overlying bedrock to the maximum depth of the monitor well, approximately
243 feet

No subsurface water was encountered In the test pits at the time of
excavation Subsurface water was measured at depths of approximately
33, 32%,32, 36 and 219 feet below the ground surface in Monitor Wells MW-
1 through MW-5, respectively, based on measurements taken June 18, 2003

Excavation of the overburden soil at the site, with the exception of cemented
layers, may be accomplished with conventional excavation equipment
Cemented layers and bedrock may require heavy-duty ripping or possibly
blasting to excavate significant depths into the matenal
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Executive Summary Continued

5 The on-site materials may be utilized for construction of the landfill Soil and
bedrock which can be adequately broken down into appropriate particle sizes
may be utilized as soil cover material The on site gravel may be considered
for use as drainage material If it has less than 5 percent passing the No 200
sieve

6 The slope of the waste and closure material may be constructed at slopes of
4 horizontal to 1 vertical or flatter Stabihity analysis indicates a safety factor
of 1 9 under static conditions A pseudo-static analysis was conducted for a
seismic event having a 2 percent probability of exceedance in a 50 year
period The analysis indicates a small to moderate amount of displacement Is
likely under this seismic condition with predicted movement on the order of 15
centimeters for slopes constructed at 4 honzontal to 1 vertical Waste and
closure material interfaces having a friction angle of 25 degrees or higher were
assumed

7 Settlement analysis was conducted for the landfill foundation assuming the
final configuration with 4 horizontal to 1 vertical slopes on the closure cap and
assuming approximately 10 feet of soil I1s removed Settlement on the order
of 10 inches 1s estimated for the central portion of the landfill area once full
loading conditions have been achieved Settlement i1s estimated to be less
than 2 inches around much of the perimeter of the landfill due to the presence
of shallow bedrock The predicted magnitude of settlement resulting from the
completed landfill 1s presented on Figure 26 An additional O to 6 inches of
bedrock strain i1s estimated under the load of the landfill and 1s not included in
the settlement estimates on Figure 26

8 There are no geologic hazards which will be of concern for the proposed
development with the exception of strong ground shaking due to earthquake
activity

9 Geologic conditions, materials and construction precautions are contained In
the report
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SCOPE

This report presents the results of a geotechnical and geologic study for the permit
application for the proposed Promontory Point Landfill to be located on the southwest portion
of the Promontory Point Peninsula in Box Elder County, Utah The report presents the
subsurface conditions encountered, laboratory test results and geotechnical recommendations
for design and construction of the proposed landfill The study was conducted in general
accordance with our proposals dated December 18, 2002 and February 5 and February 12,
2003 A letter containing preliminary information was previously presented and I1s dated

December 30, 2002

Field exploration was conducted to obtain information on the subsurface conditions Samples
obtained from the field investigation were tested in the iaboratory to determine physical and
engineering characteristics of the on site materials Information obtained from the field and
laboratory was used to define conditions at the site for our engineering analysis and to

develop recommendations for the proposed landfill
This report has been prepared to summarize the data obtained during the study and to
present our conclusions and recommendations based on the proposed construction and

subsurface conditions encountered Design parameters and a discussion of geotechnical

engineering considerations related to construction are included in the report

SITE CONDITIONS

The following i1s a brief descnption of the site at the time of our field study
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The site 1s located at the southeast edge of the promontory mountains near Saline, Utah
The site consists of open range land There are no existing structures or pavement on the

site There 1s an existing water well on the site

There are several small fill piles of trash near Test Pit TP-26 Two abandoned cars are

located between Test Pits TP-21 and TP-22
Several overhead utility lines extend through the site
There are rock outcrops on the east and west portions of the site

Two large drainages and several smaller drainages are located in the central portion of the

site The site slopes gently to moderately down to the south/southwest

The site 1s vegetated with grasses, weeds and sagebrush

FIELD STUDY

Test Pits TP-1 through TP-27 were excavated at the site on December 11 12, 13, and 16,
2002 These test pits were excavated throughout a 1,000 acre area considered for the
proposed facility Test Pits A-1 through A-9 were excavated on December 23, 2002 The

test pits were excavated using a track-mounted backhoe provided by the client

Monitor Wells MW 1 through MW-4 were drilled and installed on January 23, 24, 27, 28 and ,
29, 2003, with 4 inch Odex drilling system Monitor Well MW-5 was dnlled and installed .
May 14 through May 21 2003 with 8 inch Odex/air rotary methods

The monitor wells were drilled and test pits excavated at the approximate locations indicated

on Figure 2 Test pits and monitor wells were logged and soll and bedrock samples obtained
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by a geologist from AGEC Logs of subsurface conditions encountered during driling of the
monitor wells and logs of the monitor wells as installed are presented on Figures 3 through
8 Logs of the subsurface conditions encountered in the test pits are presented on Figure 9

through 12 Legend and notes of the monitor wells and test pits are shown on Figure 13

SUBSURFACE CONDITIONS

The subsurface conditions encountered in the test pits consist of approximately 2 to 9 inches
of topsoil overlying clay in the upper 1 to b feet of Test Pits TP 1, TP-2, TP-8, TP-11, TP-20,
TP-21, TP-22 and A-1 and sand and gravel in the other test pits Clay layers up to
approximately 117% feet thick were encountered at depth in Test Pits TP-11, TP-23, A-4 and
A-8

Bedrock was encountered below the topsoll in Test Pit TP-4 and at depths of approximately
1 to 14 feet in Test Pits TP-6 TP-8, TP 12, TP-15, TP-16, TP-19, TP-21 TP-22, TP 24, TP-
25, A-1, A-2, A-3 and A-5 Possible bedrock was encountered In Test Pits TP-18 and TP-27
at depths of 14 and 7 feet, respectively

Subsurface conditions encountered In Monitor Well MW-1 consist of sand and gravel
extending to a depth of approximately 43 feet below the ground surface overlying bedrock
which extended the full depth of the monitor well, approximately 61 % feet The subsurface
conditions encountered in Monitor Wells MW-2 through MW 4 consisted of sand and gravel
with occasional thin clay layers extending to the maximum depth investigated, approximately
100 feet below the ground surface Subsurface conditions encountered in Monitor Well MW-
5 consist of sand and gravel with occasional clay layers extending to a depth of
approximately 41 feet below the ground surface overlying bedrock to the maximum depth

of the monitor well, approximately 243 feet

A descnption of the vanous materials encountered in the test pits and borings for monitor
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wells is Indicated below

Topsoil - The topsoil consists of silty and clayey sand and gravel to lean clay
Cobbles and occasional boulders were encountered in the topsoil The topsoll Is

slightly moist, brown and contains roots

Lean Clay - The clay contains small to moderate amounts of gravel The clay Is
porous in Test Pits TP-1, TP 2 and A-1 The clay contains cobbles and occasional
bouiders up to 3 feet in size It s stiff to very stiff, slightly moist and wet at depth

in the bonngs It s brown to reddish brown to grayish brown in color

Laboratory tests conducted on samples of the clay indicate natural moisture contents
range from 8 to 18 percent and natural dry densities range from 74 to 113 pounds

per cubic foot (pcf)

‘ Consolidation tests conducted on samples of the clay indicate that the soill will
compress a moderate amount with the addition of moderate to heavy loads Results
of the consolidation tests are presented on Figures 14 through 19 Some of the clay
in the upper approximate 4 feet such as in Test Pit TP-1 1s moisture sensitive,
becoming more compressible when wetted We anticipate that the upper clay will be

removed from below the proposed landfill
Clayey Sand with Gravel - The sand contains clayey gravel layers, cobbles and
occasional boulders up to 1% feet in size Itis medium dense to dense, slightly moist

to moist and brown In color

Results of laboratory tests conducted on samples of the clayey sand indicate a natural

moisture content of 5 percent and a natural dry density of 90 pcf

The results of a gradation test conducted on a sample of the clayey sand are
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presented on Figure 23 The results of gradation and moisture density relationship
(Proctor)} tests conducted on samples ranging from sandy silt clay to clayey gravel

with sand are presented on Figures 24 and 25

A consolidation test conducted on a sample of the clayey sand indicates that the soll
will compress a small to moderate amount with the addition of moderate to heavy
loads Results of the test are presented on Figure 18 The upper approximate 4 feet
In some areas such as Test Pit TP-20 1s moisture sensitive, becoming more
compressible when wetted We anticipate that the upper matenial will be removed

from below the proposed landfill

A sample of the sandy, silty clay was remolded to 95 percent of the maximum dry
density as determined by ASTM D-698 and a permeability test conducted on a
remolded sample The test results indicate a permeability of 1 x 10 % centimeters per

second

Silty Sand with Gravel - The sand contains clayey layers and gravel layers

Occasional cemented layers cobbles and occasional boulders were encountered The
sand is medium dense to very dense, slightly moist and brown to reddish brown in

color

Laboratory tests conducted on samples of the silty sand indicate natural moisture
contents range from 3 to 6 percent and natural dry densities range from 97 to 124
pcf The results of a gradation test conducted on a sample of the sand are presented

on Figure 21
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Poorly Graded Sand with Gravel - The sand contains gravel layers, cobbles and

occasional boulders QOccasional cemented layers were encountered The sand 1s
medium dense to very dense, slightly moist to moist, wet at depth in the borings and

brown to grayish brown to reddish brown n color

The results of laboratory tests conducted on a sample of the sand indicate a natural

moisture content of 7 percent

The results of gradation tests conducted on samples of the sand are presented on

Figures 20, 21 and 22

Clayey Gravel with Sand and Clayey Sand with Gravel - The sand and gravel I1s

interlayered It contains cobbles and occasional boulders and occasional clay layers
It 1s dense to very dense, slightly moist to moist, wet at depth in the bonngs and

brown to gray in color

Laboratory tests conducted on samples of the sand and gravel indicate natural
moisture contents range from 4 to 13 percent and natural dry densities range from

114 to 130 pcf

Clayey Gravel with Sand - The gravel contains clayey sand layers and occasional clay
layers Cobbles and boulders up to approximately 2 feet in size and occasional
cemented layers were encountered The gravel 1s medium dense to very dense,

slightly moist to moist, wet at depth in the borings and brown to gray in color

Laboratory tests conducted on samples of the gravel indicate natural moisture

contents range from 8 to 13 percent and a natural dry density of 120 pcf

The results of a gradation test conducted on a sample of the clayey gravel are

presented on Figure 20
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Silty Gravel with Sand - The gravel contains silty sand layers, cobbles up to

approximately 1 foot in size and occasional cemented layers It i1s dense to very

dense, slightly moist and brown in color

Poorly Graded Gravel with Sand The gravel contains sand layers, occasional

cemented layers cobbles and boulders up to approximately 2 feet in size It s
medium dense to very dense, slightly moist to moist, wet at depth in the bonngs and

brown to grayish brown in color

The results of gradation tests conducted on samples of the gravel are presented on

Figures 22 and 23

Bedrock - The bedrock consists of quartzite and dolomite It 1s hard to very hard dry

to wet grayish white to gray to purple in color

Results of the laboratory tests are included on logs of the borings and test pits and are

summanzed on Table |

SUBSURFACE WATER

No subsurface water was encountered in the test pits at the time of excavation Subsurface
water was measured at depths of approximately 33 35, 33, 35 and 220 feet below the
ground surface in Monitor Wells MW-1 through MW-5, respectively, based on measurements

taken at the time of dnlling

There 1s an existing well on the site near Test Pit TP-17 which 1s an approximate 6 inch
diameter, steel cased well with a submersible pump Based on the contours shown on Figure

2, we estimate the well to have an elevation of approximately 4330 feet Water was
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measured In the well on January 28, 2003 and again on June 18, 2003 at a depth of

approximately 120 feet below the ground surface

PROPOSED CONSTRUCTION

We understand that the facility encompasses approximately 2 006 acres and the proposed

Class 1 landfill will encompass approximately 1,000 acres

We understand that the proposed construction will include liner systems overlain by municipal
solid waste with a closure cap We understand that the liner system will be constructed over

the on-site soil or bedrock The liner system will consist of the following from top to bottom

. non-woven geosynthetic fabric
. gravel

. non-woven geosynthetic fabric
. geosynthetic membrane liner

. geosynthetic clay liner {GCL)

Municipal waste will be placed above the liner system The closure cap will consist of the

following from top to bottom

. soll cover

. geosynthetic drainage net

. textured geosynthetic membrane liner
. geosynthetic clay liner (GCL)

We understand that the waste and closure cap will have a slope of 4 horizontal to 1 vertical

We anticipate that the site will be excavated on the order of 10 to 15 feet below the existing

OVEN, APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC 1020875
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grade pnor to constructing the lining systems We understand that permanent excavation
slopes for landfill lining systems will be cut at 3 horizontal to 1 vertical or flatter
If the proposed construction i1s different from what is described above, we should be notified

to reevaluate our recommendations

GEOLOGY

A Regional Geology

The Promontory Mountains are a part of the Basin and Range Province The province
1s made up of north/south elongated mountain blocks and valleys The Promontory
Mountains form one of the mountain blocks in the province with the Great Salt Lake

occupying a portion of the valleys on either side

The valleys were once occupied by a large lake known as Lake Bonneville during the
Wisconsin Glacial period of the Pleistocene Age The present day Great Salt Lake 1s
a remnant of ancient Lake Bonneville Stillstands of Lake Bonneville formed benches
along the margins of the mountain blocks The highest level of Lake Bonneville 1s
marked by a bench, the Bonneville shoreline, at approximate elevation 5280 feet The
lake remained at this high level from approximately 17,000 to 15,000 years before
present (B P ) until it dropped approximately 350 feet during a catastrophic flood
known as the Bonneville Flood {Currey and Oviatt, 1985 and Jarrett and Malde,
1987) Two lower stillstands of Lake Bonneville are the Provo (approximately 13,000
years BP) and Gilbert {approximately 10,000 years BP) which formed at
approximate elevations 4930 and 4330 feet, respectively (Currey and others, 1983)
The most recent high-water level, known as the Holocene High, occurred

approximately 2,600 years B P with an approximate elevation of 4220 feet

The site Is at an elevation ranging from approximately 4230 feet to 5200 feet, placing
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the site between just above the Holocene High to just below the Lake Bonneville

shoreline

B Stratigraphy

The Quaternary sediments at the site consist predominantly of Lake Bonneville
deposits with a thin veneer of alluvium and colluvium Bedrock in the area consists

of Cambnan and Pre-Cambran-aged rock {(Crittenden, 1988)

The Quaternary sediments consist predominantly of sand and gravel representing
prtmanly transgressive phases of Lake Bonneville shoreline deposits Some clay was
encountered at the site which generally represents deeper lake sediments deposited

during the high stands of Lake Bonneville

Four bedrock formations have been mapped within the property boundaries (see
Figure 1) The youngest of these deposits is the middle and lower Cambran-aged
limestone and shale consisting of interbedded, thin bedded, medium-gray, limestone

and olive drab shale

The interbedded limestone and shale 1s underlain by lower Cambnan-aged Geertsen

Canyon Quartzite which consists of deep reddish-black hematitic quartzite

The Geertsen Canyon Quartzite 1s underlain by the late Proterozoic-aged Browns Hole

Formation which consists of pale-gray, very-fine grained vitreous quartzite

The late Proterozoic-aged Mutual Formation underiays the Browns Hole Formation and
consists of thick-bedded, coarse grained quartzite intercalated with a few beds of

siltstone and shale

AVAN APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC 1020875
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Structure

Due to the age of the bedrock, the bedrock i1s highly faulted, fractured and deformed
The attitude of beds varies significantly across the site The dip of beds northeast of
the site 1s generally down toward the northeast with a dip angle ranging from 30 to

45 degrees

Tectomic Setting

The Promontory Mountains are bounded on the west by a fault known as the East
Great Salt Lake Fault (Hecker, 1993) The fault 1s mapped to extend within
approximately 800 feet west of the west edge of the property The East Great Salt
Lake Fault 1s considered to have had movement within the Quaternary and possibly
within the Holocene time period Quaternary slip rates for the fault are estimated to
be on the order of O 4 to O 7 millimeters per year which 1s approximately half the slp

rate for the Wasatch Fault (Pechmann, 1987)

A recent study (Dinter and Pechmann, 1998) using seismic reflection methods found
the East Great Salt Lake Fault to be approximately 2 miles west of the southwest

edge of the property

Geologic Hazards

Geologic hazards reviewed for the project consist of surface fault rupture, ground
shaking, landslide, debris flow, rockfall, subsidence, dam failure flood, mining activity,

salt dome and salt bed

1 Surface Fault Rupture Hazard
As Iindicated above the East Great Salt Lake Fault 1s estimated to extend

within approximately 2 miles west of the southwest edge of the property

i 5 TR R g T2 S Y o VA AT S S s v T S T Vi TS
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There 1s no surface evidence of the fault based on a reconnaissance of the
area The presence of the fault 1s based on seismic reflection surveys

performed at the Great Salt Lake

Based on the topography of the area the East Great Salt Lake Fault would
have relative movement down on the west We would not anticipate shallow
bedrock to be encountered on the west side of the fault There 1s bedrock
exposed west of the road on the west edge of the property Based on this
reasoning, the fault I1s located west of the road The recent seismic reflection
study would indicate that the East Great Salt Lake Fault 1s a considerable
distance west of the road Surface fault rupture 1s not considered a hazard at

the site

2 Earthquake Ground Shaking

Ground shaking due to large earthquakes in the area 1s a potential hazard at
the site Studies performed by the U S Geological Survey would indicate that
a probablistic ground motion of O bbg would have a 2 percent probability of
occurrence In a 50 year period (Frankel, et al, 1996) The impact due to

seismic ground shaking should be considered in the design of the facility

3 Landslide
There are no mapped landslides on the property based on a review of the
landshde map of the Promontory Point 30 minute by 60 minute quadrangle

(Harty, 1992) Some landslides are mapped north of the site in Little Valley

Based on a reconnaissance of the site and the subsurface conditions
encountered In the test pits excavated at the site, landslide 1s not considered

a hazard for the proposed development
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Debris Flow
There are no significant drainages which extend through the site and no source
for debns flow upgradient of the site Debris flow 1s not considered a hazard

for the proposed development

Rockfall

The source of rock for rockfall i1s steep rock outcrops at Lead Mountain to the
northeast of the site and minor rock clifs and bedrock outcrops in the
southeast portion of the site None of these rockfall sources are significant

enough to pose a hazard for the proposed development

Subsidence

The overburden soil at the site generally has low compressibility
charactenstics The bedrock in the area consists predominantly of quartzite
which has low solubility The limestone which I1s present in the northeast
portion of the site shows no evidence of caverns or other solution features of
significance A reconnaissance of the site found no evidence of depressions
or other subsidence features Subsidence due to dissolution of the imestone

bedrock I1s not considered a potential hazard at the site

Dam Failure Flooding
There are no dams upgradient of the site Thus, dam failure flooding i1s not

considered a hazard

Mining Activity

The Promontory Mountains have been mined for lead in the past There are
mine prospects northeast of the site at and around Lead Mountain Gravel and
rnprap for construction for the railroad causeway have been mined in the
northwest portion of the property There are some mine prospects In igneous

dikes which cut through the Mutual Formation in the northwest portion of the
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site  Most mine prospects In the area appear to be shallow explorations with
no evidence of significant underground mining due to the lack of mine spoil
piles of significance Two mine shafts were identified by the Utah Division of
O1l, Gas and Mining In 1986 just east of the gravel quarries in the northwest
portion of the site and designated VO-10 and VO-201 (see attached figure)
These shafts were approximately 42 feet and 102 feet deep, respectively
Both shafts were filled In 1986 Mine related hazards are not considered a

concern for the proposed development

9 Salt Domes and Beds
Based on a reconnaissance of the site and subsurface exploration, there is no
evidence for significant salt deposits on the property Salt deposits are not
expected with the type of bedrock encountered at the site Salt domes and

salt beds are not considered a hazard for the proposed development

F Conclusions

Based on our geologic hazard review for the project, seismic ground shaking
represents the only geologic hazard identified as a potential concern for the proposed
development No other geologic features were identified which could compromise the

structural integrity of the proposed facility
RECONMMENDATIONS
Based on subsurface conditions encountered, the results of laboratory testing and our

understanding of geologic conditions and the proposed construction, the following

recommendations are given
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A Site Grading

We anticipate that cuts will generally be on the order of 10 to 15 feet below the
existing grade We anticipate that there may be deeper cuts in areas with thicker
overburden material We anticipate that overburden material and/or excavated
bedrock will be cut and stockpiled for use as drainage and soll cover maternals
Processing of the on-site soill and bedrock will ikely be needed to obtain suitable

gradations for their intended use in constructing the landfill

1 Excavation
Excavation of the overburden matenal, with the exception of highly cemented
layers, can generally be accomplished with conventional excavation
equipment Highly cemented soll layers and excavations extending significant

depths into the bedrock may require heavy-duty ripping and/or blasting

Temporary unretained excavation slopes n the overburden matenal may be
constructed at 1% horizontal to 1 vertical or flatter Temporary unretained
excavation slopes In bedrock may be constructed at % horizontal to 1 vertical

or flatter

2 Subgrade Preparation
Prior to placing the geosynthetic clay liner, the subgrade should be cut to

undisturbed, natural soll or bedrock Loose or disturbed soil should be
removed or compacted to at least 95 percent of the maximum dry density as
determined by ASTM D-698 The moisture of the subgrade, where re-
compacted, should be adjusted to within 2 percent of the optimum moisture

content

The subgrade should be relatively smooth prior to placing the geosynthetic

clay liner This may result in the need for some over-excavation and
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replacement with compacted fill where cobbles, boulders or significant

irregularities in the bedrock are encountered

3 Materials
The on-site soil and bedrock, which can be adequately broken down may be
used in the construction
We anticipate that on-site soils will be suitable for use as soil cover Select
on-site material or processed matenal could be used for drainage layers
Drainage matenal should have no more than 5 percent passing the No 200

sieve

4 Compaction
Materials placed in landfill foundation areas should be compacted to at least

95 percent of the maximum dry density as determined by ASTM D-698
Protective soil cover should be compacted to at least 90 percent of the
maximum dry density as determined by ASTM D-698 The fill should be
compacted at a moisture content within 2 percent of the optimum moisture

content to facilitate the compaction process

Care will be required when placing soil cover and drainage rnatenals over the
membrane liners Adequate thickness of soil should be placed over the liners
prior to using equipment above the liner The size of equipment should be

restricted so as not to damage the liner

B Stability

1 Short Term - During Operation
We understand that landfill ining systems will be constructed on cut slopes of

3 horizontal to 1 vertical and waste placed over these areas Stahility of these
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slopes should be maintained by extending the waste and cover materials out
laterally a sufficient distance beyond the toe of the slopes during construction

and operation

The friction angle between components of the lining system should be

constdered in establishing the criteria for waste placement on the slopes

Long Term - Closure
We understand that the exterior slope of the proposed landfill will have a final

slope of 4 horizontal to 1 vertical Stability analysis was conducted assuming
the municipal solid waste to have a friction angle of 25 degrees (Singh and
Murphy, 1990) We have assumed that friction angles between components
of the closure cap will be at least 25 degrees or more The friction angles
between components of the closure cap should be venfied and considered in

the design

An infinite slope method of analysis was used Under static conditions, the

analysis Indicates a safety factor of 1 9

A pseudo-static analysis was conducted using a peak horizontal ground
acceleration of O 55g for a seismic event having a 2 percent probability of
exceedance 1n a 50 year pernod (10 percent in 250 years) and estimating
deformation due to ground shaking The results of the analysis indicate a
small to moderate displacement i1s likely under this seismic condition with
predicted movement on the order of 15 c¢cm for a 4 horizontal to 1 vertical

slope

The analysis conducted is a screening analysis presented by Bray, et al , 1998,
from "Simplified Seismic Design Procedure for Geosynthetic-Lined Solid-Waste

Landfills" A 50 percent confidence threshold was used (Blake, T F , et al,
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2002)

Protection from erosion will be important for maintaining long term stability of
the closure We understand that drainage and erosion protection are being

addressed by the design civil engineer
Results of the stability analysis are included in the Appendix
C Settlement
Settlement calculations were conducted for overburden soil based on the anticipated
closure with 4 honzontal to 1 vertical slopes and assuming 10 feet of material 1s
excavated and removed Contours representing the calculated settlement are

presented on Figure 26

The settlement does not include bedrock strain  We estimate bedrock strain under the

load of the landfill to be on the order of O to 6 inches

Settlement calculations are included in the Appendix
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LIMITATIONS

This report has been prepared In accordance with generally accepted geotechnical
engineenng and geology practices In the area for the use of the chent for design purposes
The information presented Is based on the review of geologic literature, excavation of test
pits at the approximately locations indicated on Figure 2, subsurface conditions encountered
In drilhng for five monitor wells at the approximate locations indicated on Figure 2 and the
results of laboratory testing Variations in the subsurface materials may not become evident
untif additional exploration or excavation is conducted If the proposed construction or
subsurface conditions are significantly different from those described above, we should be

notified so that we can reevaluate our recommendations

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC
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Legend of Boring and Test Pit Logs

[0S

!

10/12

| Mt

a

L1

lllo

Topsoill silty and clayey sand and gravel to lean clay cobbles and occasional boulders
slightly moist brown roots

Lean Clay (CL) small to moderate amount of gravel porous in Test Pits TP 1 TP 2 and
A 1 cobbles and occasional boulders up to 3 feet in size stff to very stiff shghtly moist
wet at depth in borings brown to reddish brown to grayssh brown

Clayey Sand with Gravel (SC) clayey gravel layers cobbles and occasional boulders up to
1/ feet n size medium dense to dense slightly moist to moist brown

Silty Sand with Gravel (SM) clayey layers and gravel layers occasional cemented layers
cobbles and occasional boulders medium dense to very dense shghtly moist brown to
reddish brown

Poorly Graded Sand with Gravel (SP) gravel layers cobbles and occasional boulders
occasional cemented layers medwm dense to very dense slightly moist to molst wet
at depth in the borings brown to grayish brown to reddish brown

Clayey Gravel with Sand and Clayey Sand with Gravel (GC/SC) Interlayered cobbles and
occasional boulders occasional clay layers dense to very dense shghtly moist to moist
wet at depth in the borings brown to gray

Clayey Gravel with Sand (GC) clayey sand layers occasional clay layers cobbles end
boulders up to approximately 2 feet in size occasional cemented layers medium dense to
very dense slightly moist to moist wet at depth in the borings brown to gray

Silty Gravel with Sand (GM) silty send layers cobbles up to approximately 1 foot in size
occasional cemented layers dense to very densa slightly moist brown

Poorly Graded Gravel with Sand (GP) sand layers occastonal cemented layers cobbles
and boulders up to approximately 2 feet in size medium dense to vary dense shghtly
moist to moist wet at depth in the borings brown to grayish brown

Bedrock quartzite and dolomite hard to very hard dry to wet grayish white to gray to
purple

California Dnve sample taken The symbol 10/12 Iindicates that 10 blows from a
140 pound hammer falling 30 inches were required to drive the sampler 12
inches

Indicates relatively undisturbed hand drive sample taken

Indicates disturbed sample taken

Indicates practical refusal

Iindicates the depth of subsurface water and the number of days after drlling the
measurement was taken

NOTES

1 The borings for monitor wells MW 1 to MW 4 were drilled and installed on January
23 24 27 28 and 29 2003 with a 4 inch odex dnlling system Monitor well MW 5
was drilled and installed May 14 to May 21 2003 with 8 inch Odex/Air Rotory
methods The test pits were excavated on December 11 12 13 16 and 23 2002
with a track excavator

2 Locations of the borings and test pits were measured epproximately by a hand held GPS

3 Elevations of the borings and test pits were estimated based on Interplation between
contours shwon on Figure 2

4 The boring and test pit locations and elevations should be considered accurate only to
the degree implied by the method used

5 The lines between the materials shown on the boring and test pit logs represent the
approximate boundanes between material types and the transitions may be gradual

6 No free water was encountered In the test pits at the time of excavating Water
level readings shown on the monitor well logs were made at the time and under the
conditions indicated  Fluctuation in the water level will occur with time

7 WC = Water Content (%)
DD = Dry Density (pcf)
+4 = Percent Retained on No 4 Steve
200 = Percent Passing No 200 Sieve
LL = Liquid Limit (%)
Pi = Plasticity Index (%)
MDD = Maximum Dry Density determined by ASTM D 678 {pcf)
OMC = Optimum Moisture Content determined by ASTM D 678 { 4)
K = Permeability (cm/sec)

LEGEND OF WELL INSTALLATION

Concrete
Bentonite Seal (3/8 chips)

Bentonite Grout

Sand pack around well screen 10 20 Silica Sand
Indicates Schedule 40 PVC flush threaded pipe installed

Indicates machine slotted schedule 40 PVC flush treaded pipe with 0 01
inch openings installed

Indicates steel protective casing installad The casings are 4 inch diameter for
MW 1 through MW 4 The casing 1s 8 inch square for MW &

I i Y e | 22z A S 1
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Legend and Notes of Exploratory Borings Test Pits and Monitor Wells

Fiaura 12




Compression - %

Applied Geotechnical Engineering Consultants, Inc

Moisture Content 18 %
Dry Unit Weight 113 pcf
Sample of Lean Clay with Sand

From MW-5 @ 28 feet

0
’ ™ - No movement upon wetting
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4 \
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1020875 CONSOLIDATION TEST RESULTS Figure 14
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Applied Geotechnical Engineering Consultants, Inc

Moisture Content 9 %

Dry Unit Weight 74 pcf

Sample of Silty Clay

From TP-1@ 2 feet

et Additional movement under
constant pressure upon wetting
N
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Compression - %
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Applied Geotechnical Engineering Consultants, Inc

Moisture Content
Dry Unit Weight

From TP-11 @ 9 feet

Sample of Lean Clay with Sand

15 %
102 pcf

—

No movement upon wetting
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1020875 CONSOLIDATION TEST RESULTS Figure 16



Compression - %

Applied Geotechnical Engineering Consultants, Iinc

Moisture Content 14 %
Dry Unit Weight 98 pcf
Sample of Lean Clay

From TP-13 @ 2 feet

LT ] L
T~ |_—+|No movement upon wetting
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Compression - %
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Applied Geotechnical Engineering Consultants, Inc

Moisture Content 5 %
Dry Unit Weight 90 pef
Sample of Clayey Sand
From TP-20 @ 2 feet
|~ | Additional movement under
/ constant pressure upon wetting
v
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N
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Compression - %

Applied Geotechnical Engineering Consultants, Inc

Moisture Content 17 %
Dry Unit Weight 107 pcf
Sample of Lean Clay with Sand
From TP-23 @ 7 feet
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PERCENT PASSING

PERCENT PASSING

Applied Geotechnical Engineering Consultants, Inc
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Project No 1020875
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APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC

1250 3 )
TR T
(T L NN T L |
' | Zero fir VoidS|Cunve fo Project Promontory Point
1200 HBA'E WA | Sample Location TP 20 @ 2
R TN T e
150 |1 ; ’\1\‘ \‘ A ] Maximum Dry Density 118 5 pcf
T T YN A L FrA B By Optimum Moisture 11 5%
TN T ST | NS mEE
G 1100 ST 113 § TTIr1 141  Atterberg Limits
a NEN 1] - _\ ‘s\_-_ I I
g 1050 KLLL MR - \‘\ \“‘ ST LT Liquid Limit 19%
2 it e e e "i\N‘i” L Plasticity Index 5%
> 1T LT NN - T
Q 1000 T 7T NN N “\5\ - Gradation
S LT L P NNNC] T T
95 0 Jrjrjt { - A \b ] Gravel 6%
-+ T SN Sand 43%
A FE H AT AN Silt & Clay 51%
900 T __‘_\\ N
T ik
ISR o A Ll
850 '
0 5 10 15 20 25 30 35

Moisture Content Percent of Dry Weight

Test Procedure ASTM D 698 A
‘ Sample Description  Sandy Silty Clay (CL ML)

Hydrometer Analysis Sieve Analysis
Time Readings U S Standard Seres | Clear Square Openings

24H  7Hr #10

60Min 19Mn  4Min  1Mn  #200 #100 #50 #40#30  #186  #8 #4 8 ¥4 112 3 56 8

‘5 Mln 15 Mln Il L el L L L L L L 1 L 1 Ll L p 2 1 ] 11
100% bt

90% | S s auEl
80% T =

70% /
60% | //
50% i
40%
30% +
20%
10% + |
0% } t t + -t t -t t ———— i+

001 002 005 009 019 037 074 149 207 580 119 2138 476 952 191 381 762 127 200
420 20 152

Diameter of Particle in Millimeters

Percent Passing

Sand Gravel
Clay to Silt Cobbles Boulders
v : Fine |  Medum |Coarse Fine | Coarse

GRADATION &
. Project No 1020875 MOISTURE-DENSITY RELATIONSHIP Figure 24




APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC
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APPLIED GEOTECHNICAL EN%'ERING CONSULTANTS, INC

TABLE | Page 1 of 3
SUMMARY OF LABORATORY TEST RESULTS PROJECT NUMBER 1020875
SAMPILEN GRADATION ATTERBERG LIMITS STANDARD PROCTOR
LOCATIO NATURAL | NATURAL
MOISTURE DRY MAXIMUM | OPTIMUM SAMPLE
BORING/ CONTENT | DENSITY SILT/ LIQuID PLASTICITY CLASSIFICATION
TEST DEPTH o GRAVEL SAND CLAY LIMIT INDEX DRY MOISTURE
(FEET) (%) (PCF) (%) (%) A DENSITY CONTENT
PIT (%) (%) (%) {PCF) (%)
MW 1 8 3 124 26 63 11 Poorly Graded Sand with
Silt and Gravel
23 13 120 23 41 36 Clayey Sand with Gravel
38 8 43 42 15 Clayey Gravel with Sand
MW 2 13 6 114 38 41 21 Clayey Sand with Gravel
33 6 117 52 24 24 Clayey Gravel with Sand
38 7 65 20 15 Clayey Gravel with Sand
58 53 33 14 Clayey Gravel with Sand
MW 3 23 4 119 38 47 15 Clayey Sand with Gravel
28 62 22 16 Clayey Gravel with Sand
43 7 40 54 6 Poorly Graded Sand with
Silt and Gravel
MW 4 18 3 120 50 43 7 Poorly Graded Gravel
with Silt and Sand
48 8 132 25 60 15 Clayey Sand with Gravel
53 13 124 31 47 22 Clayey Sand with Gravel
88 11 130 39 40 21 Clayey Sand with Gravel
MW 5 28 18 113 72 Lean Clay with Sand




APPLIED GEOTECHNICAL EN"-ERING CONSULTANTS, INC

TABLE |
SUMMARY OF LABORATORY TEST RESULTS

Page 2 of 3

PROJECT NUMBER 1020875

SAMPLE

GRADATION ATTERBERG LIMITS STANDARD PROCTOR
LOCATION NATURAL | NATURAL
BORING/ } cory | CONTENT | DENSITY | graver | SAND gtﬂ '-LC;;"D PLA:’;'CITY DRY MOISTURE CLASSIFICATION
Tlff’rT (FEET) (%) (PCF) (%) (%) %) (%')T : (%E)x DENSITY CONTENT
{PCF) (%)
e
TP 1 2 9 74 96 26 6 Silty Clay
TP 2 4 8 87 63 Sandy Lean Clay
TP 3 2 39 47 14 Silty Sand with Gravel
TP 10 4 47 50 3 Poorly Graded Sand with
Gravel
TP 11 9 15 102 73 Lean Clay with Sand
TP 13 2 14 98 90 Lean Clay
TP 18 4 6 97 35 Silty Sand
TP 19 5 53 45 2 Poorly Graded Gravel
with Sand
TP 20 2 5 90 47 Clayey Sand
2 6 43 51 19 5 118 115 Sandy Silty Clay
TP 21 2 37 27 36 34 15 124 9 Clayey Gravel with Sand




APPLIED GEOTECHNICAL EN% ZERING CONSULTANTS, INC

TABLE |
SUMMARY OF LABORATORY TEST RESULTS

Page 3 of 3

PROJECT NUMBER 1020875

m

SAMPLE

GRADATION ATTERBERG LIMITS STANDARD PROCTOR
LOCATION NATURAL | NATURAL
MOISTURE DRY MAXIMUM | oPTIMUM SAMPLE
BORING/ | eor | CONTENT | DENSITY | GraveL | sAND g:_'-% LlchlVLlJ!I'D P'—?ST'S('TY DRY MOISTURE CLASSIFICATION
TEST | eeem) (%) (PCF) (%) (%) o (501 s DENSITY | CONTENT
PIT . (PCF) (%)
TP 23 4 35 64 1 Poorly Graded Sand with
Gravel
7 17 107 72 Lean Clay with Sand
TP 24 2 44 30 26 Clayey Gravel with Sand
4 56 34 10 Well Graded Gravel with
Silt and Sand
TP 27 2 10 70 20 Clayey Sand
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Project 1020875
Promontory Point Landfill Settlement Analysis

Test Pit
Boring

MW5

MW5

TP 8

TP 10

Depth
Existing  Final Fill Top
Elevation Elevation height Layer
(ft) (ft) {ft) {ft)
4440 4850 410 0
10
15
20
255
29
31
36
max 800 0
10
15
20
255
29
31
4680

4800 120 0

4755 5000 245 0
10
"
16
21

26

Depth

Bottom Layer
Layer ThickneType Cc

f®m @

10
15
20
255
29
31
36
41

10
15
20
255
29
31
41

10
11
16
21
26
30

3CL
7 SM
5 8SM
5 GP
55CL
358P
2CL
5 GC
5GC

3CL
7 SM
5 sM
5 GP
55CL
358P
2CL
10 GC

3CL
3 GP

8 SP
2CL
1CL
5 GP
5 GP
5GP
4 GP

Soil

0 068
0004
0004
0004
0068
0 004
0068
0004
0004

0068
0004
0004
0004
0068
0004
0068
0004

0068
0004

0 004
0068
0068
0004
0004
0004
0004

0008
0004
0004
0004
0008
0004
0008
0004
0004

0008
0 004
0004
0004
0008
0004
0008
0004

0008
0 004

0004
0008
0008
0004
0004
0004
0 004

Maximum
Past

Pressure Po

(psf)

4000
4000
4000
4000
4000
4000
4000
4000
4000

4000
4000
4000
4000
4000
4000
4000
4000

4000
4000

4000
4000
4000
4000
4000
4000
4000

180

780
1500
2100
2730
3270
3600
4020
4620

180

780
1500
2100
2730
3270
3600
4320

180
540

480
1080
1260
1620
2220
2820
3360

Applied
Pressure
P

(psf)

45100

88000

13200

26950

Soll Unit Weight

Waste Unit Weight
recomp
Po +P
45280 039
45880 024
46600 010
47200 007
47830 009
48370 001
48700 001
49120 000
49720 000
88180 039
88780 024
89500 010
90100 007
90730 009
91270 001
91600 001
92320 000
13380 039
13740 013
27430 035
28030 011
28210 005
28570 009
29170 006
29770 004
30310 001

120
110

virgin total
sett sett
(n) (in)

258
036
026
026
484
018
177
026
025

329
045
032
032
608
023
222
064

128
008

032
138
069
020
021
021
017

297
059
036
032
492
020
178
026
025

368
069
043
039
617
024
223
064

167
020

067
149
074
030
027
025
018

cumulative
sett

(n)

000
000
036
068
561
580
758
784
783

000
000
043
082
699
723
946
10 10

000
000

000
000
074
104
131
155
174



TP 12

TP 13

TP 14

TP 17

TP 18

TP 19

4520 4600 80 0

4530 5000 470 0

10
1
20
255
29
31
36

4585 5250 665 0

10
1
20
255
29
31
36

4425 4700 275 0

10
11
20
255
29
31

4462 5050 588 0
10

4600 4700 100 0
10

255
29
31
36
41

10
1
20
255
29
31
36
41

10
11
20
255
29
31
41

10
14

10
14

3 GP

5CL
5 SM
1 SM
9 GP
55CL
358P
2CL
5GC
5GC

5 SC/GP

5 SM

1 SM

9 GP
55CL
358P

2CL

5GC

5GC

5 SC/GP
5 SM
1 SM
9 GP
55CL
35 8P
2CL
10 GC

10 SP
4 SP

10 GP
4 GP

0004

0 068
0004
0 004
0 004
0068
0 004
0068
0 004
0 004

0004
0004
0004
0 004
0068
0004
0068
0 004
0004

0004
0 004
0004
0004
0068
0004
0 068
0 004

0 004
0 004

0 004
0 004

0004

0008
0004
0004
0 004
0008
0004
0008
0004
0 004

0004
0004
0004
0004
0008
0004
0008
0004
0004

0004
0004
0004
0004
0008
0004
0008
0004

0004
0 004

0004
0 004

4000

4000
4000
4000
4000
4000
4000
4000
4000
4000

4000
4000
4000
4000
4000
4000
4000
4000
4000

4000
4000
4000
4000
4000
4000
4000
4000

4000
4000

4000
4000

180

300

900
1260
1860
2730
3270
3600
4020
4620

300

900
1260
1860
2730
3270
3600
4020
4620

300

900
1260
1860
2730
3270
3600
4320

600
1440

600
1440

8800

51700

73150

30250

64680

11000

8980

52000
52600
52960
53560
54430
54970
55300
55720
56320

73450
74050
74410
75010
75880
76420
76750
77170
77770

30550
31150
31510
32110
32980
33520
33850
34570

65280
66120

11600
12440

019

054
016
002
014
009
001
001
000
000

027
016
002
014
009
001
001
000
000

027
016
002
014
009
001
001
000

040
009

040
009

005

4 54
027
005
049
509
019
186
027
028

030
030
006
055
574
022
209
031
031

021
021
004
039
411
016
151
045

058
023

022
009

024

508
042
008
063
518
021
187
027
028

057
046
009
069
582
023
210
031
031

048
037
007
053
420
017
152
045

098
032

062
018

000

000
000
008
071
588
609
796
824
8 51

000
000
009
078
6 60
683
893
924
955

000
000
007
060
4 80
497
649
6 94

000
032

000
018



TP 22

TP 21

TP 24

TP 28

A4

A8

4450

4350

4325

4260

4278

4260

4700

4700

4550

4300

4350

4300

250

350

225

40

72

40

10

10
15
20
25
30

10
14
20
25
30
35
40
50
60
70
80
90

10
17
25
30
35

10
11

10
15
20
25
30
43

10
14
20
25
30
35
40
50
60
70
80
90
100

10
17
25
30
35
40

3CL

5 GP

10 GP
1GP

10 SC/GP
5 SC/GP
5 SC/GP
5 SC/IGP
5 SC/GP

13 SC/GP

7 SC/GP
3CL
4 GP
6 CL
5 SP
5 SP
5 SP
5 SP
10 SP
10 SP
10 SP
10 SP
10 SP
10 SP

3 SC/GP
7CL
7CL
8 SP
58P
58P
5 SP

0068

0 004

0 004
0004

0004
0004
0004
0004
0004
0004

0 004
0068
0004
0068
0 004
0 004
0004
0004
0004
0 004
0004
0004
0004
0 004

0 004
0068
0068
0004
0004
0 004
0 004

0008

0004

0004
0004

0004
0004
0004
0004
0004
0004

0004
0008
0004
0008
0004
0004
0004
0 004
0004
0004
0004
0004
0004
0 004

0004
0008
0008
0004
0004
0004
0004

4000

4000

4000
4000

4000
4000
4000
4000
4000
4000

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

4000
4000
4000
4000
4000
4000
4000

180

300

600
1260

600
1500
2100
2700
3300

3818 4

420
1020
1440
2040
2700
3300
3900
4188
4764
5340
5916
6492
7068
7644

180

780
1620
2520
3300
3900
4188

27500

38500

24750

4400

7920

4400

27680

38800

25350
26010

5000
5900
6500
7100
7700
82184

8340

8940

9360

9960
10620
11220
11820
12108
12684
13260
13836
14412
14988
15564

4580
5180
6020
6920
7700
8300
8588

039

027

040
002

040
010
007
004
000
000

033
017
009
017
004
002
000
000
000
000
000
000
000
000

019
048
026
008
002
000
000

206

024

038
004

005
004
005
006
007
020

011
086
007
194
010
011
012
o1
020
019
018
017
016
015

001
064
101
009
007
008
007

244

051

078
006

044
014
012
010
007
020

044
103
016
211
014
013
012
011
020
019
018
017
016
015

020
112
128
017
009
008
007

000

000

000
006

000
014
026
036
043
062

000
000
016
226
241
253
265
276
296
315
333
350
365
380

000
000
128
145
153
161
169



40
50
60
70
80
90

50
60
70
80
90
100

10 SP
10 SP
10 SP
10 SP
10 SP
10 SP

0004
0004
0 004
0004
0 004
0004

0 004
0004
0 004
0004
0 004
0 004

4000
4000
4000
4000
4000
4000

4764
5340
5916
6492
7068
7644

9164
9740
10316
10892
11468
12044

000
000
000
000
000
000

014
013
012
o011
010
009

014
013
012
¢ 11
010
009

182
195
207
217
227
237
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WATER RIGHT INFORMATION
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{Search Utah gov

Agency List

ISION OF W

WRPRINT Water Right Information Listing
Version 2002071000  Rundate 12/06/2002 10 12 AM

Water Right 13-2072

ISeIect Related Information g

[WRPRINT] ***WR# 13 2072 has been PRINTED''

(WARNING Water Rights makes NO claims as to the accuracy of this data ) RUN DATE 12/06/2002
WRNUM 13-2072 APPLICATION/CLAIM NO CERT NO

Page 1

NAME Young Resources Limited Partnership OWNER MISC
ADDR 4990 North Highway 38
CITY Braigham City STATE UT ZIP 84302 INTEREST 100%

LAND OWNED BY APPLICANT?

FILING /7 | PRIORITY 00/00/19301ADV BEGAN /7 |ADV ENDED /7 | NEWSPAPER

PROTST END / /7 |PROTESTED [ 1 |APPR/REJ [ 1 APPR/REJ /7 | PROOF DUE / /7 |EXTENSION /7
ELEC/PROOF | 1 |ELEC/PROOF / / |CERT/WUC  03/30/1968|LAP ETC /7 | PROV LETR / 7/ | RENOVATE /7
PD Book No 3 Type of Right DIL Status Source of Info PDET Map 232 Date Verified 08/02/1996 1Initials JPJ

FLOW O 015 cfs SOURCE Underground Water Well

COUNTY Box Elder COMMON DESCRIPTION Promontory Point

POINT OF DIVERSION -- UNDERGROUND

(1) M 1900 ft W 350 ft from S4 cor, Sec 25, T 6N R 6W, SLBM DIAM ins DEPTH to ft YEAR DRILLED WELL LOG>
Comment

CLAIMS USED FOR PURPOSE DESCRIBED 1947 2072

Referenced To Claims Groups Type of Reference -- Claims Purpose Remarks

###STOCKWATERING 810 Cattle or Equivalent Diversion Limit
IIIIIITIITIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E N D O F
p9.9:0.6.0:0:0.0.0.9.9:0.0.5.9:0.0.0.¢.0.0¢.:0.0.6.0.6.0.0:0.0.0:0.6.:4.0.6..0.0.0.0.9:0.0:0.9.¢.6.0.9,6.0.4

acft PERIOD OF USE 01/01 TO 12/31
DATA IIIIIIIIIIIIITITIITIIIIIIIIIIIIITIIIIIIITIIITIIIIIIIIIINIT
D O.00.0.0,0.4.4.0.0.6,00.40.0.0.0.0986.6¢0.640 0000060000000 PP QPO
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Agency List }

IVISION OF

WRPRINT Water Right Information Listing

Version 2002 07 10 00 Rundate 12/06/2002 10 10 AM

Water Right 13-2774

[Select Related Information %

[WRPRINT] ***WR# 13 2774 has been PRINTED!'!

(WARNING Water Rights makes NO claims as to the accuracy of this data ) RUN DATE 12/06/2002
WRNUM 13-2774 APPLICATION/CLAIM NO 241097 CERT NO

Page 1

NAME Lake Crystal Salt Co OWNER MISC
ADDR 720 Exchange Lane P O Box 1149
CITY Ogden STATE UT 2IP 84402 INTEREST

LAND OWNED BY APPLICANT? No

FILING 01/28/1972| PRIORITY 01/28/1972|ADV BEGAN /7 |ADV ENDED // [NEWSPAPER

PROTST END /7 | PROTESTED [ ] | APPR/REJ { 1 |APPR/REJ 06/19/1972 | PROOF DUE /7 |EXTENSION /7 /7
ELEC/PROOF (Election] |ELEC/PROOF 07/11/1974|CERT/WUC 01/31/1975|LAP ETC /7 | PROV LETR /7 | RENOVATE /7
PD Book No Type of Right APPL Status WUCS Source of Info WUC Map 232 Date Verified 02/19/1986 1Initials FW

FLOW 0 011 cfs SOURCE Underground Water Well  __ooTmTmTmmTTTYn
COUNTY Box Elder COMMON DESCRIPTION Promontory Mountains
POINT OF DIVERSION -- UNDERGROUND

(1) N 2700 £t W 100 ft from SE cor Sec 25 T 6N R 6W SLBM DIAM 6 1ns DEPTH 70 to

100 ft YEAR DRILLED WELL LOG?
Comment

CLAIMS USED FOR PURPOSE DESCRIBED 2774

Referenced To Claims Groups Type of Reference -~ Claims Purpose Remarks
###IRRIGATION *-~-NORTH WEST QUARTER--*---NORTH EAST QUARTER--*---SOUTH WEST QUARTER--*---SOUTH EAST QUARTER--* Section
Tot Irr Acrg 1 00* NW NE SW SE * NW NE SW SE * NW NE SW SE * NW NE SW SE * Total
Sec 24 T 6N R 6W SLBM * * * * 1 00 * 1 So

http //waterrights utah gov/cgi-bin/wrprint exe?13-2774
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@ |

or a Total of 1 00 acres
Sole Supply acres Diversion Limit acft PERIOD OF USE 04/01 TO 10/31

$4##DOMESTIC 4 Families Diversion Limit acft PERIOD OF USE 01/01 TO 12/31

The applicant has a lease agreement with D H Adams for 50 years with a option

to renew
IIITITITIITTIITIIIIIIITIIIIITIIIIIIIIIIIIIIIIIIIIIIIIII E N D OF DATA ITITITIITIIITIIIIITIIIITIITIITITIIIIIIIIIIIIITITIIIIIIINIIIII
P A0S0 00000000000, 0.0:0.0 0.0 0.0.0.0.0.0.0.0.0.8.0.0.0.0.0.:0.0.,0,0.6:$.$.0.0.6.0.0.0.9,9.0,94 §10.0,0,0.0.0:4.0.0.0,0.0.0.0.8.0.0.0.0.0:0:0.0.0. 0000 0.0:0.0.6:0.0.6:6.0:0:0.6.0:0:0.0.0.0.0.6:0'9.¢.0:0:4

000000000000000000000000000000000000000000000000000000 E N D OF D AT A 000000000000000000Q0000000000000000000000000000000000000
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|Search Utah gov

State Online Services

]

Agency List

iH DIVISION OF WATER RIGHTS

Page 1 of 2

WELLPRT Well Log Information Listing

Version 2002 04 04 00 Rundate 12/06/2002 10 11 AM

Utah Division of Water Rights

Water Well Log

LOCATION
N 2700 ft W 100 ft from SE CORNER of SECTION 25 T 6N R 6W BASE SL Elevation feet
DRILLER ACTIVITIES
ACTIVITY # 1 NEW WELL
DRILLER Lee & Sons Drilling LICENSE # 11
START DATE 09/07/1972 COMPLETION DATE 12/15/1972
BOREHOLE INFORMATION
Depth(ft) Diameter(in) Drilling Method Drilling Fluid
From To
0 200 8 CABLE
LITHOLOGY
Depth(ft) Lithologic Description Color Rock Type
From To
0 5 CLAY SAND
5 74 CLAY BOULDERS
74 178 OTHER BEDROCK
178 198 OTHER BEDROCK FRACT
198 200 OTHER BEDROCK SOLID
WATER LEVEL DATA
Date Time Water Level (feet) Status
(-)above ground
12/15/1972 163 00 STATIC
CONSTRUCTION - CASING
Depth(ft) Material Gage (1n) Diameter(in)
From To
0 200 250 8

http //waterrights utah gov/cgi-bin/wellprt exe?020673

12/6/02



CONSTRUCTION - SCREENS/PERFORATIONS

Depth(ft) Screen(S) or Perforation(P) Slot/Perf siz Screen Diam/Length Perf(in)
From To
180 195 PERFORATION 25 1 50
WELL TESTS
Date Test Method Yield (CFS) Drawdown (ft) Time Pumped (hrs)
12/15/1972 BAILER TEST 058 30
blatural Resources | Contact | Disclaimer | Pnvacy Poltcy § Accessiility Policy

http //waterrights utah gov/cgi-bin/wellprt exe?020673
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staje Online Services | Agency List | [Search Utah gov

‘DIVISION OF WATER RIGHTS!
WRPRINT Water Right Information Listing

Version 2002 07 10 00 Rundate 12/06/2002 10 09 AM

Water Raight 13-1947

[Select Related Information ,El

[WRPRINT1 ***WR# 13 1947 has been PRINTED''

(WARNING Water Rights makes NO claims as to the accuracy of this data ) RUN DATE 12/06/2002
WRNUM 13-1947 APPLICATION/CLAIM NO CERT NO

Page 1

NAME Young Resources Lim:ted Partnership OWNER MISC
ADDR 4990 North Highway 38
CITY Brigham City STATE UT 2IP 84302 INTEREST 100%

LAND OWNED BY APPLICANT?

_____ ot o o e o e e O 2 8 % o e A o e o o e e e e e e
DATES, ETC ****skkdkkkdddhdkkddkhkdokdb e ko d ko koo ke ok ok ok ok ok bk kk H AR b kA A d KA AR Ak Ak A kA Ak kA Ak R IR Ak R F R AR AR R AR KRR AR AN KK

o e e e o e e e e e o = e 8 o = - 3 ok A e e o o o A = B - ) o o = = = A T " T " e - A8 e m 8 g Akt e o e e ot o e o o o e o o o e e e o o

FILING / /7 JPRIORITY 00/00/1930|ADV BEGAN / /7 {ADV ENDED / 7/ | NEWSPAPER

PROTST END /7 | PROTESTED [ ] |APPR/REJ [ ) |APPR/REJ /7 | PROOF DUE / / | EXTENSION /
ELEC/PROOF [ ) | ELEC/PROOF !/ / | CERT/WUC 04/30/1968|LAP ETC /7 {PROV LETR / / | RENOVATE /7
PD Book No 3 Type of Right DIL status source of Info PDET Map 232 Date Verified 08/02/1996 1Initials JPJ

LOCATION OF WATER RIGH P*** ¥ %Xtk kkkk kX KX A A A Rk kK AR A R Rk R R R R R R R A AN A A A R A R A A A AR A A A AR R R A AR A KRR AR IR R F R A XK K RTA AR AR AR AR AR R Ak

FLOW O 015 cfs SOURCE Underground Water Well

COUNTY Box Elder COMMON DESCRIPTION

POINT OF DIVERSION -- UNDERGROUND

(1) S 1600 £t E 1000 ft from NW cor, Sec 29 T 6N, R 5W, SLBM DIAM ins DEPTH to ft YEAR DRILLED WELL LOG?
Comment

CLAIMS USED FOR PURPOSE DESCRIBED 1947 2072
Referenced To Claims Groups Type of Reference -- Claims Purpose Remarks
###STOCKWATERING 810 Cattle or Equivalent Diversion Limit
ITITIITITIIIIITIIIIIIIIIIINIIIIIIIIINIIIIIIIIIIIIIIIIIII EN D OF
) 9:0.0:0.0.0.0:0.0.0.9:0.9,:0:0.0.9.:9.0:9.0.9.0.9.:.0.9.9.9.9.:0.9.$.0..9.0.0.0.9.6,0.0.0.0.0,0.6.0.9,0.0.0.¢

22 68 acft PERIOD OF USE 01/01 TO 12/31
DATA IIIITIIIIIIIIINIITIITIIIIIIIIIIIIIIITIIIIIIZIIIIIIEIIINII
D 0.9,0,0.0,0:9,0,0,0,9.9,0,8/0.0.0.0.0.0.9.0.:6.0,0:0.0.6:0.0.0:0.010.0:010.0.0:9: 9 $ 00 9. $:6.0:0.910 04
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Agency tist | |Search Utah gov
VATER RIGHTS
WRPRINT Water Right Information Listing

Version 2002 07 10 00 Rundate 12/06/2002 10 08 AM

Water Right 13-3733

|Select Related Information E[

[WRPRINT] ***WR# 13 3733 has been PRINTED'!

(WARNING Water Rights makes NO claims as to the accuracy of this data ) RUN DATE 12/06/2002
WRNUM 13-3733 APPLICATION/CLAIM NO A72115 CERT NO

Page 1

NAME Young Resources Ltd P OWNER MISC
ADDR 4990 North Highway 38
CITY Braigham City STATE UT 2ZIP 84302 INTEREST

LAND OWNED BY APPLICANT® Yes

FILING 05/03/1999| PRIORITY 05/03/1999|ADV BEGAN 05/26/1999|ADV ENDED 06/02/1999|NEWSPAPER The Leader

PROTST END 06/22/1999|PROTESTED [No ] | APPR/REJ [Approved] | APPR/REJ 08/13/1999|PROOF DUE 08/31/2008|EXTENSION !/ /
ELEC/PROOF [ ] | ELEC/PROOF / 7/ | CERT/WUC / 7/ |LAP ETC / 7/ | PROV LETR /7 | RENOVATE /7
PD Book No Type of Right APPL Status APP Source of Info APPL Map Date Verified 05/11/1999 1Initials JMJ

FLOW 1 73 acre-feet SOURCE Underground Water Well

COUNTY Box Elder COMMON DESCRIPTION Promontory Point

POINT OF DIVERSION -- UNDERGROUND

(1) S 535 ft E 2112 ft from NW cor Sec 20 T 6N R 5W SLBM DIAM 8 ins DEPTH 100 to 400 ft YEAR DRILLED
Comment

WELL LOG?

NORTH-WEST4 NORTH-EASTY4 SOUTH-WESTY4 SOUTH-EAST4
NW NE SW SE NW NE SW SE NW NE SW SE NW NE SW SE
Sec 20 T 6N R 5W SLBM * X * * * * * * *

http //waterrights utah gov/cgi-bm/wrprint exe?13-3733 12/6/02
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CLAIMS USED FOR PURPOSE DESCRIBED 3733
Referenced To Claims Groups Type of Reference -- Claims Purpose Remarks

###STOCKWATERING 61 Cattle or Equivalent Diversion Limit acft PERIOD OF USE 01/01 TO 12/31

FILING 08/20/2002 | PUB BEGAN /7 | PUB ENDED /7 |NEWSPAPER
PROTST END /7 | PROTESTED [ ] |APPR/REJECT {Approved] | APPR/REJ 09/30/2002 | PROOF DUE 08/31/2008

IIIIITITIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E N D OF
PO0101010.:0.:0.0:010.0.0.0.0.0.0.0.0.0.0.0.0.6:0.0,0,0.0.0.0.0.0.0.0.0.6:6.0.0,.¢.0.0.0.0.0.6.6.96.600
000000000000000000000000000000000000000000000000000000 E N D OF

DATA IITIIIIIIIIIIIIIIIIIIITIIIINIIIIIIIIIIINIIIIIIINIINIIIIINT
p9:0,0,:0.6.0.0,0.0.0.0.0.0.6.0.0.0,0:0.0.0.00.00.0006:0.00.6.0.60:6.0.0.0..610.6.0.0:0.0.0.0:0.9.¢:0:4
b A T A 0000000000000000000000000000000000000000000000000000000
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rer RIGHTS

£ i

DIVISION OF

WELLPRT Well Log Information Listing

Version 2002 04 04 00 Rundate 12/06/2002 10 09 AM

Utah Division of Water Rights

Water Well Log

. —— me——— - - ——— . - - v wmeme e e e e t————. —— - —e -

LOCATION
S 535 ft E 2112 ft from NW CORNER of SECTION 20 T 6N R 5W BASE SL Elevation feet

DRILLER ACTIVITIES
ACTIVITY # 1 NEW WELL
DRILLER NELSON DRILLING COMPANY LICENSE # 596
START DATE 11/08/1999 COMPLETION DATE 11/09/1999

BOREHOLE INFORMATION

Depth(ft) Diameter(in) Drilling Method Drillang Fluad
From To
0 20 12 2 AIR ROTARY NONE
20 240 7 87 AIR ROTARY NONE
LITHOLOGY
Depth(ft) Lithologic Description Color Rock Type
From To
0 2 LOW-PERMEABILITY OTHER BRN OVERBURDEN
2 38 LOW-PERMEABILITY CLAY GRAVEL
38 73 LOW-PERMEABILITY, OTHER RED SOFT SHALE
73 139 LOW-PERMEABILITY,OTHER RED HARD SHALE
139 162 LOW~-PERMEABILITY, OTHER RED SOFT SHALE
162 240 LOW-PERMEABILITY, OTHER RED HARD SHALE

NOT A DROP OF WATER NOT EVEN ANY DAMP GROUND

WATER LEVEL DATA

Date Time Water Level (feet) Status
(-)above ground
11/09/1999 00

CONSTRUCTION -~ CASING

http //waterrights utah gov/cgi-bin/wellprt exe?020954 12/6/02



Pa 7 of2
® ® (

Depth(ft) Material Gage(in) Dirameter(in)
From To
+1 20 STEEL A 53 250 8
CONSTRUCTION - FILTER PACK/ANNULAR SEALS
Depth(ft) Material Amount Density(pcf)
From To
0 20 BENTONITE PELLETS 500

GENERAL COMMENTS
CONSTRUCTION INFORMATION
Well Head Configuration dry well
Casing pulled casing & plugged hole
ADDITIONAL DATA NOT AVAILAEBLE

Nat, ral Ragources | Contact | Disciaimer | Pavacy Policy | Accessibihty Poligy
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2759 South 300 West, Suite A
P_]]] ASSOClateS) -[nc Salt Lake City, Utah §4115-2955
Cultural Resource Consultants (801) 467-5446

August 5, 2003

Mr Michael J Forrest

Special Projects

Pacific West LLC

1515 South 2200 West, Suite C
Salt Lake City, UT 84119

RE Cultural resources reconnaissance of the Promontory Landfill Area in Box Elder
County Cultural Resources Report 5204-01-20311

Dear Mr Forrest

As per the subcontract agreement between Pacific West and P-III Associates (dated July
16, 2003), our firm conducted a cultural resources reconnaissance of approximately 2000 acres
of private land associated with the Promontory Landfill project in Box Elder County A cultural
resources reconnaissance inventory 1s designed to identify major archeological sites 1n the area
One major archeological site was found in the parcel This site 1s located within the 2000-acre
buffer zone and will not be impacted by landfill activities

Prnior to the fieldwork, P-III Associates staff archeologist Greg H Miller conducted a file
search at the State Historic Preservation Office on July 15, 2003 to determine 1f any previously
recorded sites or properties existed within the project area The file search did not identify any
previously recorded sites within the project area, although a number of known important cave
and rockshelter sites have been recorded 1n and around the Promontory region

On July 25, 2003, two staff archeologists from P-III Associates conducted reconnaissance
of the entire project area Using a four-wheel-dnive vehicle, the crew did a brief visual
reconnaissance of the project area and then stopped and performed on-foot inspections of areas
of high relief 1n the eastern and western parts of the parcel, searching for rock art, prehistoric
caves and rockshelters, historic miming camps, and any other type of cultural resource site One
archeological site was discovered by the crew Thus site 1s a small rockshelter overlooking
Gunnison Bay to the west The site consists of a rockshelter located 1n a quartzite outcrop and an
associated midden The shelter measures 5 0 m deep by 2 4 m wide by 2 0 m high and the
entrance faces southwest at a 220° azimuth Approximately 20 pieces of obsidian debitage
(mostly bifacial thinning flakes), 1 gray chert core reduction flake, and a small projectile point
(ikely a Desert Side-notched) were noted on the surface of the midden The only artifact visible
within the shelter 1tself 1s an obsidian bifacial thinning flake The midden extends out
approximately 5 m from the shelter entrance and appears to be at least 1 m deep The shelter roof
appears to exhibit smoke blackening Thus site 1s located on the eastern edge of the high-relief
area It 1s 1n excellent condition, 1s undisturbed, and has not been looted because the site 1s not
visible from the road that passes below Evaluation by our field team suggests that the site
contains information that 1s sigmficant to the Protohistoric period and earlier times of prehistoric

&



occupation This site 1s potentially eligible for inclusion in the National Register of Historic
Places (NRHP)

Because the site 1s potentially eligible for inclusion in the NRHP, measures should be
taken to protect 1t from any damage during construction and use of the landfill and to ensure that
the site 1s not disturbed or looted If the site cannot be protected 1n situ, 1t 1s recommended that a
data recovery project be implemented to recover the significant archeological data

We appreciate the opportunity to conduct this project for you Please feel free to call me
if you have any questions

Sincerely,

/ }/ y /'7'
///////(. | 1= /j//
AlanR Schroedl =~ ¢

Senior Consultant
ARS/sel

Enclosure Photos of rockshelter site
U S G S map showing the locations of the project area and the rockshelter
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47/03/2003 10 20 FAX 801 975 3331 USFWS-Utah Fleld 0ffice

June 23, 2003
Mark Easton
Sohd Waste Dyrector
1515 West 2200 South, Suite C
Satt Lake City, Utah 84074

Dear Mr Baston,

The Fish and Wildhife Service (Service) has reviewed the matenials included wath your
letter of June 3, 2003 regarding the Promontory Point Landfill Project The project as
proposed would construct and operate a municipal landfill on Promontory Point, Box
Elder County, Utah Waste would be camied to the site via rail car or truck from
mumncipalities located along the Wasatch Front at a rate exceeding(1200tons per day, for
a penod of 60 6 80 Years The landfill would not accept any hazardous, septic, sump, or
chemical waste during the hfe of the landfill Based on conversations during the site visit
and contrary to the written proposal, a total of four monitonng wells would be installed to
momitor groundwater wathm the footprint of the landfill, rather than three The additional
well would be down slope of the project area We are providing the following comments
for your consideration 1n your project

The Service believes that a site specific wildlife analysis should be conducted The
apalysts provided n the proposal 1s tao general and can be misleading n that 1t lists
several species as “found n the area” that are highly unlikely to be present and excludes
some that were present duning our site visit Sagebrush was not included i the hst of
plant species under “Site Descripion™ and was only hsted as a dormnant “shrub type”
under “Vegetation” yet sagebrush was the domunant planf type and community type
within the foolpnnt of the project that was observed during the site visit It 1s extremely
important to hiave accurate resource accounts in order to propetly assess the impacts of
the project an wildhife

The Service recommends a plan that wonld fakifize the wildhife value of thebuffer/

Ustnp surrounding the landfill The site visit showed a large amount of sagebrush habitat
that was being currently used by a vanety of wildhfe, meludmg black-tail jackrabbt,
coyote, mule deer, northemn sagebrush lizard, turkey vulture, ground squurel, and
mourning dove Not only could this buffer area provide valuable habitat durning the hfe of
the project, it could be an important seed/colomzation source for plants and wildhfe after
the landfill has been reclaimed

The Service 1s concerned with the potential impacts the landfill may have on nearby gull
and pelican colomes Specifically, we are concemed the landfill may act as an attractant
for gulls and this may result 1 an mncrease in pehcan predation at the nearby rookery We
recommend 2 literature review to see what simtlar impacts may have occurred at other
landfills and what measures were taken n those mstances to mitigate impacts

We suggest that the proponent explore the use of non-lethal barners for excluding gulls
and other birds and wildhife from exposed evaporation ponds Specifically, the use of

Fou2
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07/03/2003 10 21 FAX 801 975 3331
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1N W uuidIcvivlg

USFWS-Utah Field office

netting may be a practical means to keep volant wildhfe from using the ponds Mesh size
should be carefully considered to avoid imury or death of birds and bats that may be
using the areg

1t 13 unclear whether site-specific soi1l analysis has been or will be dope The document
provided to us states that so1l data was taken from a 1975 USDA SCS document that
covers the eastern part of Box Elder County Site-specific geology and soul type may be
umportant to accurately model subsurface flow of potential contarmmnants

The ServICe sfitngly recommends thiat Waste be bailed ér otherwise contamed prior to
transport to the proposed facility and that a momtoring protocol be developed to assess
the amount of waste escaping the landfill and subsequently landing 1n the Great Salt
Lake There are a multitude of common trash 1tems known to be deadly to birds and other
wildiife Any means by which to reduce exposure of these items to wildhife would
improve the project

Thank you for the opportumty to comment on this project and for the time you took to

accommodate a site visit If we can be of further assistance, or if you have any questions,
please feel free to contact Chnis Wit of our office at (801) 975-3330 extension 133

Sincerely,

Henry R Maddux
Utah Field Supervisor

cc UDWR - Ogden

bcc  Project file

Readmg file

file Z /Whitt/Promontory Landfill 062303
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Environmental Consultants

MEMORANDUM

DATE August 18, 2003

TO Mike Forest, Pacific West LLC
FROM Sarah G Lupis, Wildlife Biologist

Denms Wenger, Project Manager, St Wetlands Ecologist

SUBJECT  Gulls,landfills, and pelicans Anassessment of potential landfill effects to the Gull and
American White Pelican populations on Gunnison Island
Literature Review and Technical Memorandum

INTRODUCTION

Frontier Corporation USA (Frontier) was asked to conduct a literature review and prepare a technical
memorandum addressing the potential effects of landfills on gull populations and the potential impacts of
mcreased gull abundance on nearby nesting bird colonies  Spectfically, this report addresses the potential
forincreased gull (Larus spp ) predation on the American white pelican (Pelecanus erythrorhynchos)
colony on Gunnison Island in the Great Salt Lake resulting from development of a proposed municipal solid
waste landfill on Promontory Point, Utah

An onlme literature search was conducted through the Utah State University (USU) hbrary system Journal
databases searched included Wildlife Worldwide, AGRICOLA, and Ecological Abstracts Databases
were queried using keywords such as gull, landfill, dump, predation, and pelican on their own and 1n
combination Relevantmatenial was obtained from the USU Science and Technology Library in Logan,
Utah

Several authors reported that gulls use landfills for foraging, loafing, and social interactions (Belant et al
1988, Belantetal 1995, Belantetal 1993, Patton 1988, Harris 1970) Several factors contribute to the
use oflandfills by gulls mcluding landfill management techmques, migratory patterns, age of gull, gull sex,
and proximity of landfill to potential nesting and staging habitat

Gulls are opportunistic predators and scavengers They have been known to prey on eggs and young of
waterfowl and shorebird species including  ducks, terns, cormorants, oystercatchers, several species of
geese, and pelicans (Schmutz etal 2001, Belant 1997, Yorio and Quintana 1997, Harris and Wanless
1997, Guillemette and Brousseau 1991, Braun etal 1980, Andeison 1965, Behle 1935) Thedegreeto
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which gull predation limits populations of nesting waterfowl and shorebirds is still being debated 1n the
literature

The first account of nesting pelicans in the Gieat Salt Lake are from the exploration party lead by Howard
Stansbury in 1850 (Parrish etal 2002 and Behle 1935) Historically, pelicans nested on Egg Island,
Badger Island, Gunnison Island, and Hat Island (Parrish etal 2002 and Behle 1935) Today, Gunnison
Island 1s the only home to breeding pelicans in the state of Utah and has been 1dentified as one of the three
most stable and reproductive breeding sites on the continent (Parrishetal 2002) No studies or reports
were found that indicate why pelican colonies have disappeared from the other 1slands in the Great Salt
Lake Although many other North American pelican colonies have experienced declines due to water
diversion and human disturbance since the 1970s, the Gunnison Island breeding population has increased
slightly during this time (Parrish et al 2002)

~.

——— N
Frontier did not find any defimtive studies on the effects of landfills on gull predation i the Great Salt Lake\\

Several authors agree that site specific studies should be conducted to determune the effects of landfills on
gull populations and their impact to nesting waterfowl and shorebirds because of unique characteristics of
individual landfills and the biotic communities they potentially impact (Belantetal 1995, Belantetal 1993)
Frontier attempted to summarize readily available literature on the use oflandfills by gulls and the impact
gull predation has on waterfowl and shorebird species, specifically the American white pelican The
conclusions presented 1n this report are intended to serve as a general guide for land management decisions
on Promontory Point and should not be considered an authoritative study on the subject

ARE GULLS ATTRACTED TO LANDFILLS?

Several studies have documented the attraction of various species of gull to landfills in North America and
Europe (Belant et al 1988, Belant et al 1995, Belant et al 1993, Patton 1988, Harris 1970) The
available literature included observations on ring-billed gulls (Larus delawarensis), herring gulls (L
argentatus),laughing gulls (L atricilla), lesser black-backed gulls (L fuscus), and California gulls (L
californicus) Belantetal (1995) reported that gulls comprised 94 5% of the birds recorded at landfills
innorthern Ohio Patton (1988), observed over 90,000 gulls foraging at seven Tampa Bay area landfills
during January and February Simularly, 91% ofall birds recorded at a landfill in Cuyahoga County, Ohio,
were gulls (Gabrey 1997)

Gulls may be attracted to landfills because they provide a constant food source Inmany studies, food
items found at landfills constituted a substantial component of gull diets Belant (1998) reported that
anthropogenic food items comprised 71% of food 1tems collected at a herring gull colony in Ohio The
majorty of those items were chicken parts In the same study, 54% of food items from ring-billed gull
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pellets were anthropogenic morigin Again, chicken parts were the primary item detected  Anthropogenic
food 1tems were the second most common food 1item found in gull chick boli (partially digested food
matenal) (11%) and in food remains found at nest sites (17%) in Ohio (Belantetal 1995) Itemssuchas
beans, strawberries, melons, corn, paper, cloth, and matches were found 1n the stomachs of gulls in
California (Anderson 1965) Landfills may be used for activities other than foraging Belantetal (1993)
noted that 62% of gull activity at landfills included loafing, alert posturing, and maintenance activities
Therefore, landfills seem to provide habutat for foraging as well as opportunities for social interactions
although the primary attractant for gulls to visit landfills 1s probably foraging opportunities

Use oflandfills by gulls may vary seasonally Seasonal changes in abundance of gulls at landfills may be
related to nmugratory patterns For example, gull numbers were five times greater in January and February
at a Tampa Bay, Florida, landfill which coincides with their traditional migration patterns (Patton 1988

Seasonal use may be influenced by energetic requirements of nesting and chick-rearing adults Use of
landfills, m Cuyahoga County, Ohio, by adult herring gulls increased during the post-fledgling period (Belant
etal 1998) Herring gulls in this study used food resources, primarily fish, in Lake Erie almost exclusively
during incubation, probably because fish1s a higher quality food. Conversely, nng-billed gulls in this study
maintained their use of landfills during incubation, chick-rearing, and post-fledgling, probably because they
are more general 1n their food selection (Belantetal 1998) Belantetal (1995) also noted a decrease
m herring gull attendance at Ohio landfills, near Lake Enie, during the breeding season and attributed that
to anincreased diet of fish during that time Belant etal (1993) also noted that herring gulls primarily eat
fish during incubation and chick-rearing, but switch to anthropogenic foods during post-fledgling
Conversely, Pons (1992) reported that 71% of marked herring gulls used a landfill during incubation and
chick-rearing These results suggest that landfills may provide an easily obtainable, nutritionally adequate
food source after the breeding season for some species, while providing a constant source of surtable food
for other species throughout the breeding season In addition, landfills may not be important food sources
for gulls when alternate, high quality food, such as fish, 1savailable The abundance and availability of food
items at landfills seem to be important foraging factors

Within a population, gulls of different ages and sexes may exhibit different patterns of landfilluse Belant
etal (1993) reported that females used landfills more than males The authors suggest that because
females are less successful during aggressive foraging, it may be necessary for them to spend more time at
landfills to provide an adequate amount of foraging opporturuties Belantetal (1993) observed anincrease
in landfill use by adult and hatching-year gulls following fledgling Patton (1988) reported that first-year
laughing gulls were nearly absent from Tampa Bay, Florida landfills in July but comprised 17% of the gulls
present from September-February Belantetal (1998)1eported that landfill use was simuilar for adults and
hatching-year herring gulls

Gulls Landfills and Pelicans Fiontier Corporation USA
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Landfill use by gulls may be influence by the proximuty of the landfill to breeding and nesting sites and by
the type of habitat surrounding the faciity Belantetal (1995) noted that greater use of some landfills in
their study was likely due to their proximity to Lake Erte, a nesting, staging, and wintering area for gulls
The authors conclude that increasing the distance of landfills from nesting and staging areas should reduce
theiruse by gulls Conover (1983) reported that many gull colonies in the western United States were
located 1n close proximuty to human settlements with associated landfills that provide new food sources
Thus, it seems that use of landfills by gulls1s influenced by proximity of the landfill to established nesting and
staging areas and, 1n addition, gulls are likely to establish nesting colonies near urban areas and their
associated landfills

[l

M

Gulls have beenreported to mjcr'_é’\fel up to 36 km from nesting sites to lzﬁiﬁ'lls(Belant etal 1995) Belant
(1998) reported that gulls traveled to landfills 23, 26, and 30 kifi from nesting colonies  Gulls 1n Ohio
traveled 19, 28, and 35 km from nesting colonues to feed at landfills Gulls in Florida used landfills 22 km
frommghttime roosting sites Conover (1983) reported that 84% of gull colonies were withing 36 km of
a town with >1000 people and 40% of colonies were located within 36 km of a town with >10,000
people Conover (1983) surnused that large towns would contain landfills or other anthropogenic food
sources

Finally, landfill use 1s also influenced by management practices: Greater numbers of gulls used areas with
exposed refuse than areas with recently covered refuse, and they used non-refuse areas the least (Belant
etal 1993) Completely incinerated waste buried at landfills appears to be unuseable by gulls (Patton
1988) Gabrey (1997) reported httle gull activity at alternative waste-management sites including compost
facihities, trash-transfer sites, and a construction and demolition landfill The compost facilities recerved
yard-waste material, the trash-transfer sites recerved household garbage 1n small, covered trucks through
a garage door where 1t was unloaded and sorted, the construction and demolition landfill recerved
construction and demolition waste such as cement and so1l

PREDATION BY GULLS

Large gulls (Larus spp ) are opportunistic predators and scavengers who eat a variety of food items
including 1nsects, fish, grains, birds, small mammals, eggs,and young birds (Parrishetal 2002, Schmutz
etal 2001, Guillemette and Brousseau 2001, Yorio and Quintana 1997, Harris and Wanless 1997, Braun
etal 1980, Anderson 1965, and Behle 1935)

Gulls will readily eat the eggs and chicks of other colonial nesting bird species 1fthe opportunity ofan
unattended egg or chick 1s present Schmutzetal (2001) reported that guli diets in Alaska include goslings
from several species of geese The authorsreported a correlation between increased gull numbers and
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decreased emperor goose gosling survival Braun et al (1980) observed herring gull predation on
merganser ducklings Odin determined that 18 3% of duck eggs at Farmington Bay Wildlife Management
Area, 1n Davis County, Utah, were destroyed by Califormia gulls Finally, Parrishetal (2002) report that
California gulls are the primary predators of American white pelican young on Gunnison Island

—_— —_— ————————— o e — et bt A .

-Gulls may imit reproductive succéss of 6ther colonial nesting bird species>Guillemette and Brousseau
(~{200T) reported greater breeding and nestng SUCTess of oystercatchers (Haematopus ostralegus) during
pertods of gull culling, indicating that gulls can Iimut the size of oystercatcher populations Other accounts
indicate that gulls are not sigmficant predators of colonial nesting shorebirds and waterfow! Only2-3 egg
predation events during the 1963 nesting season were attributed to gulls in a Califorma study (Anderson

1965)

Predation may be alearned behaviorm gulls A study conducted in Patagoma, Argentina, on kelp gulls (L
dominicanus) and two tern specles (Sterna spp ) reported that predation on tern eggs was restricted to
only a few individual gulls at the periphery of the tern colony (Yorio and Quintana 1997) The authors
suggest that perhaps certain individuals specialize in this type of feeding behavior They suggest that
eliminating those individuals may substantially reduce predation events

PELICANS ON GUNNISON ISLAND

Gunnison Island 1s located 1n the Great Salt Lake, approximately 40 km from Promontory Point in
Township 9 west, Range 7north The1sland 1s approximately 66 ha in s1ze and contains a great deal of
topographic reliefand vanation including bays, slopes, and sandy beaches  American white pelicans and
Califorma gulls are the primary colomal nesting species that inhabit the 1sland  Because the Great Salt Lake
1s highly saline and does not support a fishery, both species must travel at least 48 km outside the Great Salt
Lake to forage

The only reports of gull predation on American white pelicans that were found were from Gunnison Island
(Parrishetal 2002 and Behle 1935) Behle (1935) recounts the observations of Emil Johnson, a local
boatman, who observed a reduction 1n the number of nests with pelican eggs and young after a party of
sightseers had been marooned on the 1sland Behle (1935) suggeststhat* the adult pelicans were kept
away from their nests for several hours by the marooned party, thus allowing the gulls to pillage eggs
Parrishetal (2002) reports that California gulls are the primary source of predation to the Gunnison Island
pelican colony, especially during disturbances, such as human presence and boat traffic, that leave chicks
exposed, away from the nest

Gulls, Landfills and Pelicans Frontier Corporation USA
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Potential for Increased Predation

Based on the results of the literature review, there appears to be little information that would suggest a great
potential for increased predation by California gulls on American white pelicans on Gunnison Island from
the establishment of a landfill on Promontory Point

Although the landfill would be located withun foraging distance from the nesting colorny on Gunmison Island,
the gull population has access to many high quality foraging areas such as the Bear River Migratory Bird
Refuge, state wildlife management areas, the Willard Spur arm of Bear River Bay, and nearby privately
managed wetlands (Parish et al 2002)

From the 1920s to 1980, while gull populations across the western United States increased by over 12
times (from 18,2101t0226,000), the population of California gulls on the Great Salt Lake only increased
from 41,000 to only 50,000 ind1viduals (Conover 1983) During this time period, the amount of breeding
habitat for gulls has increased through the creation of reservoirs Inaddition, there has been an increase
n food resources due to mcreased human population (and associated landfills) and expanding agricultural
practices Despite more productive conditions, the Califorma gull population on the Great Salt Lake has
not expertenced a great increase m numbers  This may be due to other hmuting factors, such as the amount
ofavailable breeding habitat Because gulls nest on islands, the amount of geographic space available to
them for nestimg1s imited Although development ofa landfill at Promontory Point would provide an
additional food resource, the Califorma gull population on the Great Salt Lake would likely remain relatively
stable because nesting habitat 1s limited

Finally, the proposed landfill 1s not expected to increase human disturbance or boat traffic to Gunnison
Island or the northern end of the Great Salt Lake Disturbance seems to be the primary reason adult
pelicans leave the nest, exposing eggs and chicks to predators By avoiding disturbance, opportunities for
predation by California gulls 1s minimized

Management Recommendations

As stated in a previous section, gulls are less likely to forage at landfills where refuse has been covered
(Belantetal 1993) Management practices that minimize the amount of exposed waste will likely reduce
gull foraging at landfills However, gulls also used large, open areas with sparse vegetation at landfills for
loafing and social interactions (Belantetal 1993) Management practices should take into account the
amount of undisturbed habitat available for loafing and other non-foraging activiies Additional lethal and
non-lethal methods of harassment and control should remamn viable under any land management plan to deal
withunwanted gull attendance at landfills, especially those located near critical nesting habutat for colomal
waterfowl and shorebird species

Gulls Landfills and Pelicans Fronuer Corporation USA
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P O Box 278
Rockland, ID 83271
July 15, 2003

Iir Chet A hcvey, Project Englneer

ACUA Engineering, Inc

533 west 2600 south, Suite 275

Bountiful, UT 84010

RE. Wwildlife Concerns - Proposed Promontcry Foint Landfill

thile servirg as the Assistant and Acting Leacer of tbe Utah Cooperative
wildlife Research Unit at Utah State University during the 1960's and
1970's, I kecame well acquainted with Pramontory Point One of our students
(Fritz Knopf) conducted a study on tne nesting colcny of white pelicans
(Pelicanus erythrorhynchos) on Gunnison Island in the neorthwest arm

of the Great Salt Lake I also have visited Promontory Point on several
cccasions durirg recent years - 1n relation to proposed projects in

that area.

It 1s my understanding that the propcsed landfill project area would
involve 1,000 acres plus a 1,000-acre buffer area. Also, that at any
given time there will be less than 10 acres impacted, and the actual
face on the landfill will be approximately 100 feet long. Additiopally,

“the Tandtill material will be covered daily and will ke surrounded by
a fence

The proposed project area has relatively very little value for wildlife
F111 for the railroad causeway across the north end of the Great Salt
Lake was extracted from this area by the Morrison-Knudson Construction
Company and 1t essentially was left as a huge, open pit This rocky

area has very little soil and vegetation on 1t 1s limited primarily

to sparse stands of cheat and galleta grass, with scme grease woced at
the bottom and a little sagebrush in the upper reaches Furthermore,

the area 1s subject to pericdic fires and surface water 1s virtually
absent. In short, 1t 1s my professional opinicn that 1t would ke difficult
to find a suitable area for a landfill that would result 1in less impact
upon wildlife or other environmental values as does the proposed project
area

Nesting colonies of qulls and pelicars have cco-existed cn Gunnison 1sland
(approximately 6 miles to the NW of the proposed project area) for many
years Wwith the face of the landfill being only akout 100 feet long

and the material being covered daily, gull populaticns should not be
significantly increased Activity on the face of the landfil: and freguent
covering of waste materials shcula deter much gull activity or feecing

on the area Thus, I bkelieve aaverse impacts upcn the Gunnison Island
white pelican rockery (1 e from increased gull predation) wculd be
minimal Furtnermcre, the pelican nesting area 1s sufficiently isolated
and aistant from the proposed project area that there shculd be no negative
1mpacts upcn the pelicans from human activities associated with the
landfill

It 1s my understanding that the promgjgg,landflll would not accept any
hazardous or chemical wastes. And, (four wells;would be installed to



mon.tor grouncéwater w.tnin and adjacent to the project area Further,

1t also 1s my understanding that municipal wastes will be transgorted

to the site in the same manner in which they are now transportea to

the lanéfill areas near Price, Utah, 1.e lcadea ana campacted into

kox cars by neavy equipment If this 1s the case, there snculd ke little,
1f any, contaminaticn or littering of the railroad right-ot-way ror

of the adjacent Great Salt Lake as & result of the transportation process

If there are any questions with regards to my comments or 1f I can be
ot further assistance, please feel free to contact me at (208) 548-2468

Sincerely,

an Spillett, Sc D
cnsulting wildlife Ecologist
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James Juan Spallett
Consulting Wildlife Ecologist

Pemanent Address P O. Box 278, Rockland, ID 83271
Phone (208) 948-2468

pate & Place of Birth: October 21, 1932, Idahe Falls, Idaho

Secordary Education: Griswold High School, Helix, Qregen
Rockland High School, Rockland, Idaho

Colleqgiate Education & Degrees.
Utah State University - B S 1961, Wildlife Management
Central Univ., Quito, Lcuador - Fulbright Scholar 1961-2
Utah State University - M S 1965, Wildlife Biology
Johns Hopkins Univ - Sc.D. 1968, Anumal Ecology, Anumal
Behavior & Medical Entomology

Professional Experience:
Seasonal Naturalist - U S. Park Service (WY, NM & D) 1958-~61
hast & Acting Ldr. - Utah Coop Wildlife Research Unit 1967-76
Assoc Prof - Dept. Wildlife Resources, Utah State Umv 1967-76
Proj. Ldr. - Int'l Sheep & Goat Inst & Iran Min. Agric 1976~78
Forest Biologist - Uinta Nat'l Forest, Provo, Ul 1978-1980
MAssoc Prof. - Dept Wildlife Science, Texas ASM Univ 1980-82
Forest Biologist - Caribou Nat'l Forest, Pocatello, ID 1982-90
pro3 Ldr. - Denver WL Research Center (Chad, Africa) 1990-2
Forest Biologist — Uinto Nat'l Farest, Provo, UT 1992-94

As a Fulbright Scholar in Ecuador, I campiled "A Guide to the Mammals

of Ecuador" I then spent 18 months in the Red Desert of WY conducting

my M S research on "The Effects of Lavestock Fences on Pronghorn Antelop#
Movements"”. Thereafter, I spent 2 years an India, during which I conducted
my doctoral research on "The Ecology of the Lesser Bandicoot Rat in
Calcutta", which was published in book form by the Bombay Natural History
Society and the Rockefeller Foundation I also conducted wildlife surveys
throughout much of India and i1n central Nepal under the auspices of

the World Wildlife Fund, Morges, Switzerland & The Johns Hopkins Univ

I assisted the National Geographic Society with a feature article on
"India Strives to Save Her Wildlife" And, I have authored or co-authored
more than 100 scientific articles, published in pericdicals or journals,
1.e. Journal of wWildlife Management, Journal of the Bambay Natural History
Socaety, Journal of Mammalogy, and Journal of Animal Science. I served

as editor of the Desert Bighorn Council Transactions for 3 years, and
fequently edit contributions to various journals or periodicals

As an Assoc. Prof. 1in the Depts of Wildlife Science at Utah State and
Texas A&M Unaversities, I taught courses in Principles of Wildlife Mgmt.,
Wildlife Habitat Mgmt., Wildlife Technigues, and conducted undergraduate
and graduate semnars. Most of my time, however, was spent 1in developing
and supervising graduate student researcq projects More than 30 students
received graduate degrees under my superSion Although I retired fram
federal service 1in 1994, I serve as an Adjunct Professor at Brigham

Young University and the University of Idaho 1 also have served as

a consultant on projects in Bolivia, Honduras, Macedonia and the U S

I am particularly interested in working and assisting in progects related
to wildlife conservation, 1 . the "wize-use" of natural resburces



State of Utah

Department of Community and Economic Development
Division of State History

Utah State Historical Society

. Michael O Leavitt 300 Rio € rande

Co ernor Salt 1 ake City Ulah 84101 1182
MaxJ Fvans (8011511 3500 FAX 633 1501 TUD 617 1502
Director ushs@history state ut us htlp /alory utah org

October 16, 2001

Gar W Workman, Project Coordinator
Apphed Ecological Services, Inc
Clock Tower Building, STE 302

550 North Main

Logan UT 84321

RE Landfill Development on the Southwest Corner of Promontory

In Reply Please Refer to Case No 01-1596

Dear Mr Workman

The Utah State Histornic Preservation Office has reviewed our cultural resource files for the
above requested project area No known historic properties have been recorded within the
. project area because no historic properties' surveys have been conducted

A survey of the area may 1dentify lustoric properties, some of which may be eligible for the

National Register of Historic Places It 15 your responsibility to determine further actions, such
as field surveys, to 1dentify histonc properties

This information 1s provided on request to assist 1n 1dentifying historic properties, as specified 1n
§36CFR800 for Section 106 consultation procedures 1f you have questions, please contact me at
(801) 533-3555 My email address 1s jdykman@hustory state ut us

James L Pykmann
Comphai

JLD 01-1596 OR

Preserving and Sharing Utah s Past for the Present and Future



APPLIED ECOLOGICAL SERVICES, INC
APPLIED GIS

Clock Tower Plaza, Suite 302, 550 North Man Street, Logan, Utah 84321
Telephone(s) (435) 753-7006 &753-7027
Fax (435) 753-2053, Email aes@aeserv comn

June 19, 2003

Mr Chet A Hovey, Project Engineer
AQUA Engmeermg, Inc

533 West 2600 South, Suite 275
Bountiful, Utah 84010

Dear Mr Hovey

This letter 1s written as support and clanfication of nformation contained in the
Environmental Assessment prepared for the proposed landfill at Promontory Point
Comments tn this letter refer to categones listed in Chapter IV Environmental
Consequences

41 6 Wildlife

The numbers and species of wildlife found 1n this area are very limited
because of lack of any surface water Birds are very mobile and as such would
not be unpacted by this development The vanety of small mammals and
reptiles that are found 1n this landfill valley (2,000 acres) are actually
widespread 1n their range on Promontory which includes over 100,000 acres
At any given time, less than 25 acres of habitat would be disturbed n the
landfill area This would not impact any populations of these species found m
the landfill area

State and Federal Agency review of the wildlife and habitat situation at the
landfill location was carned out m June of 2003 This mvolved a field trip
with Pam Kramer, Habitat Biologist, Utah Division of Wildlife Resources, and
Chns Witt, Biologist, U S Fish and Wildlife Service Both the State and
Federal Wildlife Agencies will be sending their comments 1n writing to Dr
Workman for a formal response to the following questions asked by them A
review of these 1ssues include the following

1 Cahfornia gulls and whate pelicans

Question Would the landfill attract more gulls to the area which 1n turn
would harm pelican rookeries on Gunmson Island of the Great Salt Lake?



Response Gulls 1n the vicinity of the proposed landfill would not influence
pelican nesting because of the following Gulls are already found on
Gunnison Island, the inam pelican nesting area  Also, there are other gull
nesting areas nearby on Egg Island and White Rock 1n the Great Salt Lake
Subsequently, this project should not bring any additional gulls to the
Gunmson Island pelican nesting area

In a sumilar situation on south end of Utah Lake (Goshen Bay), there was a
concern that the landfill at Elberta would attract more gulls to their landfill
area This did not occur as a small resident population of gulls in that area 1s
all that came to the new landfill area

The main reason for gull populations not increasing in the vicinity of new
landfills, 1s because the area that 1s open on these landfills at any given time 1s
1/4 acre or so, and this 1s covered daily This Iimited “feeding” area does not
attract large numbers of gulls

Question Would the landfill attract more gulls to the area which mn turn could
impact birds at Bear River Bird Refuge?

Response Bear River Bird Refuge 1s located over the top of Promontory
Mountain to the east, and across Bear River Bay This puts geographical
barriers and distance 1n between the proposed landfill and the Refuge As
stated 1n the response given 1n the former question, the gull populations will
not mcrease 1n the vicimity of the proposed landfill as the area that 1s open on
these landfills at any given tune 1s 1/4 acre or so, and this 1s covered daily

417 Threaténed, Endangered, Candidateé or Sensitive Species-(of wildlife)’]

There are no resident species of threatened, endangered, candidate or sensitive
species of wildlife found 1n the vicinity of the proposed landfill Peregrine
falcons, golden eagles, and bald eagles are highly mobile and may actually fly
across the proposed landfill area However, their habatat 1s not here but rather
1n areas such as the Bear River Bird Refuge and marshes on the east side of
Promontory There are no resident species of threatened, endangered,
candidate or sensitive species of mamnmals or reptiles that are found on
Promontory Pont

1 “Threatened, Endafigered; Candidateor Sensinve Speeies (of wildiife),

Question Are there any Threatened, Endangered, Candidate or Sensitive
Species 1n the vicinity of the proposed Promontory landfill?

Response In review of research on the flora and fauna of Promontory Point,
there were no plants or anunals that were categonized as Threatened,
Endangered, Candidate or Sensitive on Promontory Point which includes the
proposed landfill area



4 1 9 Cultural Resources

Question Are there any archaeological resources that could be destroyed by
construction of the proposed landfill Also, 1s this designated as a special or
sacred area by the Shoshom Indians?

Response This topic 1s addressed 1n the Environmental Assessment on the
site  Thus query was directed to Mr Bruce Perry, Northwestern Band of the
Shoshom1 Tribe, Mr James L Dykmann, Compliance Archaeologist, State of
Utah, Department of Community and Economic Development, Division of
State History, Utah State Historical Society, and Dr Brooke S Arkush,
Archaeologist, Department of Sociology and Anthropology, Weber State
University

Mr Perry deferred his comments to the State opinion This was also the
posttion of Dr Arkush The State response was

“The Utah State Historic Preservation Office has reviewed our cultural
resource files for the above requested project area No known historic
properties have been recorded within the project area because no
historic properties’ surveys have been conducted

In the opimon of Mr Ralph Bohn and Mr Carl Wadsworth of the Utah
Department of Environmental Quality, Division of Solid and Hazardous
Waste, the statement by Mr Dykmann indicates that no artifact evidence has
ever been found 1n the vicmity of the proposed landfill and therefore no
surface archaeology 1nventory 1s required for the site by the Department of
Environmental Quality office for the proposed Promontory Point landfill
project

One additional concem that Pam Kramer, Habitat Biologist, Utah Division of Wildlife
Resources had related to rehabilitation of the site as each cell or area 1s filled This will be
taken care of by providing soil over the area suitable for planting existing species In this
case, the State D1vision of Natural Resources will be asked to recommend a seed mix for this

area that would be sutable for wildlifé

If additional information 1s needed on these subjects 1n relation to the proposed
landfill, please let me know

Sincerely,

Gar W Workman, PhD
Program Administrator
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APPLIED ECOLOGICAL SERVICES, INC.
APPLIED GIS

Clock Tower Plaza, Suite 302 550 North Main Street, Logan Utah 84321
Telephone(s) (435) 753-7006 & 753-7027
FAX (435) 753-2053

Gar W Workman, PhD

Educatlon Associate of Science, Zoology, English, BS Fisheries & Wildlife
Management, M S Aquatic Biology, Ph D Ecology

Work experience Biologist, Utah Division of Wildlife Resources, Fish and Wildlife
Extension Specialist, Federal Extension Service Utah State University, Senior
Scientist Utah State University Foundation, Program Administrator, Applied
Ecological Services (current)

Publications 200 + publications, including 30 reports (5000+ pages) for the U S
Air Force

General studies Research on the prairie dog, ning-tailed cat, beaver, raptors,
sharp-talled grouse, repties, various fish, flying squirrels, threatened endangered fish,
elk, antelope, bighorn sheep, sheep genetics, gulls, pelicans etc (Other 28 EIS and
Assessments)

Alr Force studles included research relating to the effect of sonic booms and other
disturbances on wildlife including elk bighorn sheep, and antelope Also natural
resource management plans, ecological studies on gulls, pelicans, raptors small
mammals, threatened and endangered species, and directed research on
entomology, outdoor recreation plans, revegetation studies, geology surveys,
historical and descriptive studies of Air Force Structures, and archaeological projects
Other research conducted with the Utah Division of Wildlife Respurces, Idaho Fish
and Game Department, Welder Wildlife Foundation, Bureau of Indian Affarrs, National
Science Foundation, U S Forest Service, Bureau of Land Management Corps of
Engineers, Bureau of Reclamation, National Oceanic and Atmospheric Administratian,
Atomic Energy Commission, National Park Service, U S Army U S Arr Force, and
the Government of Cyprus, Red Hawk Land Development, Wendover, Nevada
Positions held President of the Utah Chapter of the Wildiife Soclety, President of
the Bonneville Chapter of the American Fisheries Society President of the Utah
Academy of Science, Arts and Letters Director of Bear Lake Laboratory, Vice
President of W F Sigler and Associates Inc, Program Administrator of Applied
Ecological Services, Inc , Member of Advisory Board of Canyonlands National Park
Adwvisor to National Oceanic and Atmosphenc Administration project on the outer
continental shelf of Alaska, consultant to various corporations, agencies and utility
companies on fishenes, wildlife and other natural and cultural resource projects
Location of projects Alaska, various states in the United States, Mexico, Cyprus
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10 INTRODUCTION

Promontory Landfill LLC 1s proposing to construct and operate a private landfill site at
Promontory Point in Box Elder County, Utah The Project Area encompasses approximately
2,006 acres and 1s located approximately 23 miles west of Ogden on the southwestern side of the
Point, immediately north of the existing Union Pacific railroad line (Figure 1) The Project Area
covers parts of Sections18, 19, and 30 in T6N, R5W, and Sections 13, 14, 23, 24, and 25 1n T6N,
R6W (Figure 2) The Project Area 1s intended to be used as a regional landfill for municipalities
in northern Utah It will include a 1,000-acre Disposal Area for municipal waste and a 1,006-
acre Buffer Area for wildlife habitat conservation

Promontory Landfill LLC prepared an 1nitial environmental report for the proposed landfill
project The initial report was reviewed by the U S Fish and Wildlife Service (USFWS) and the
Utah Division of Wildlife Resources (UDWR) In response to potential issues identified by the
USFWS and UDWR, Frontier Corporation USA was retained to conduct a baseline inventory of
existing habitat types and wildlife conditions within the Project Area The purpose of the
baseline inventory was to 1dentify and map habitat types, and to assess habitat values for various
wildlife

11 Site Description

The Project Area 1s located on the southern point of the Promontory Mountain Range The
Promontory mountains form a narrow peninsula that extends mnto the northcentral portion of the
Great Salt Lake

The entire Project Area 1s located on private property Surrounding properties are also privately
owned The Project Area 1s bounded by steep, rocky terrain on the north, east, and west, and by
the Union Pacific Railroad to the south The elevation of the Project Area varies between 4,220
and 5,200 feet above sea level The general slope of the Project Area 1s from north to south, and
1t has two primary drainages

The Project Area 1s comprised of semiarid grassland and rock outcrops Certain areas have been
recently disced to create linear firebreaks The disced areas have been cleared of grass and
sagebrush at a width of approximately 15 feet The disced areas appear to be situated along the
eastern boundary of the Project Area and along a fence line 1n the northern portion of the Project
Area The disced areas have been seeded with wild sunflower (Helianthus annuus)

20 METHODS

The Project Area was visited on three separate occasions in August and September 2003 A
wildlife biologist and a wetlands ecologist conducted

o General habitat mapping,

o An assessment for the presence of wetlands and other water-related features,

o Raptor and migratory bird surveys, and

Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA
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) General wildlife observations

The Project Area was inventoried by walking or driving transects where roads were available In
addition, the two major drainages were walked and chiff and rock outcrops were glassed with
binoculars and spotting scopes for nests and wildlife activity During the field inspections, the
approximate locations of habitat boundaries were hand-drawn onto copies of aerial photography
Aqua Engineering digitized the habitat mapping and incorporated 1t into the Project’s
AUTOCAD database to estimate acreages and to produce maps

3 0 HABITAT CLASSIFICATION

The Project Area 1s a very rocky site with mostly semiarid grassland dominated by Idaho fescue
(Festuca idahoensis) and cheatgrass (Bromus tectorum) Areas with substantial rock outcrops,
sagebrush (drtemesia tridentata), or greasewood (Sarcobatus vermiculatus) cover were
delineated separately (Figure 3) An itemization of habitat acreages that were delineated within
the Disposal Area and Buffer Area are shown 1n Table 1 below

Table 1 Acreages of habitat types delineated at the Promontory Landfill Project Area

Habitat Types Disposal Area (Acres) | Buffer Area (Acres) Total Facility (Acres)
Grassland 731 620 1,351
Sagebrush/Grassland 210 70 280
Greasewood/Grassland 21 2 23

Rock Outcrop/Grassland 5 230 235

Rock Outcrop 33 84 117
Total 1,000 1,006 2,006

Vegetative cover 1s very sparse throughout the Project Area Factors limiting vegetative cover
appear to include the rocky geologic nature of the site, the semiarid environment, lack of
perennial and/or intermittent water sources, and a long history of heavy grazing pressure by
cattle and sheep

The Project Area 1s an extremely dry site  No wetland habitats, stream channels or other
jurisdictional waterways were 1dentified within the boundaries of the Project Area No riparian
areas, livestock ponds or watering troughs were observed within the Project Area However,
there are two deeply mncised dramages within the central portion of the Project Area These
dramages generally lack channi¢ls with defified beds, banks, and ordinary high-water marks
These drainages are also discontinuous 1n several locations and dissipate on the lower terraces
within the Project Area without any direct surface connections to the Great Salt Lake

Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA
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4 0 WILDLIFE CONDITIONS

During the August-September baseline collection period, all wildlife species observed were
recorded Any evidence or signs of recent wildlife use were also recorded A list of wildlife
species observed during the surveys 1s contained in Appendix A

Both direct and indirect observations of wildlife use were recorded throughout the Project Area
Wildlife observations included big game, raptors and other migratory birds, furbearers and small
mammals, and reptiles A general description of the wildlife observations are provided below

41 Big Game

According to UDWR, the Project Area 1s considered spring, summer, and autumn habaitat for
mule deer The Project Area 1s within the Promontory Point Cooperative Wildlife Management
Unit Boundary Very little mule deer sign was observed within the Project Area One grouping
of pellets was found on the western portion of the Project Area Five individual deer were
observed 1n the eastern boundary of the buffer area No deer observations or other sign were
observed elsewhere in the Project Area

4 2 Game Birds

No game birds were observed 1n or near the Project Area

4 3 Raptors and Migratory Birds

The Project Area 1s used by several species of raptors All raptor observations made during the
field surveys were recorded Cliffs located on the eastern portion of the Buffer Area provide
excellent nesting opportunities for raptors A limited amount of juniper trees also provide
nesting opportunities The cliffs and trees were glassed with a spotting scope and binoculars
Raptors observed in the Project Area during the surveys included American kestrel , red-tailed
hawks, and turkey vultures No nests were observed However, the absence of raptor nesting
sites cannot be completely discounted at this time because the baseline study was conducted
outside of the nesting season In addition, two burrowing owls were observed utilizing badger
digs along the terrace slopes of the main drainages Because the digs did not exhibit long-term
use by the owls, 1t 1s assumed that these two individuals were probably migrants

4 4 Furbearers and Small Mammals

Coyote sign was not observed in the Project Area, probably as a result of eradication measures
for livestock grazing Badger digs were noted along the two man drainages in the Project Area
Numerous observations of jackrabbits were observed 1n the sagebrush/grassland community
Numerous small mammal digs were found throughout the gentle sloping areas and dramages 1n
the Project Area

4 5 Reptiles and Amphibians

Few reptiles (small lizards and one homed lizard) were observed No permanent water sources
were observed on or near the Project Area No amphibians were observed during the surveys
and there appears to be no available habitat present capable of supporting amphibians within the
Project Area

Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA



50 THREATENED, ENDANGERED AND CANDIDATE SPECIES

The USFWS and Utah Division of Wildhife Resources websites provide the federal lists of
threatened, endangered and/or candidate species Listed species that may be present within Box
Elder County, Utah include

June sucker (Chasmuistes lorus) - Endangered

Lahontan cutthroat trout (Oncohynchus clarki henshawr) - Threatened
Bald eagle (Haliaeetus leucocephalus) - Threatened

Fat-whorled pondsnail (Stagnicola bonnevillensis) - Candidate
Yellow-billed cuckoo (Coccyzus americanus) - Candidate,

There are no perenmal streams, ponds, wetland complexes or other permanent water bodies
within the Project Area Therefore, there 1s no habitat within the Project Area for the fat-whorled
pondsnail, June sucker or Lahontan cutthroat trout In addition, there are no dranages with large
riparian trees (cottonwoods, willows, boxelder) that would provide the habitat requirements for
yellow-billed cuckoo

Bald eagles frequent open bodies of water to forage on fish and waterfowl, although they will
also forage on carrion Bald eagle nests are usually built in large trees  Although 1t 1s possible
that a migratory eagle may occasionally visit the Project Area, the absence of fish-bearing
waterbodies, waterfow] habitat and large trees within or near the Project Area probably preclude
the regular usage of the area by bald eagle

Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA



‘ APPENDIX A

WILDLIFE SPECIES OBSERVED
DURING AUGUST & SEPTEMBER 2003 SURVEYS

PROMONTORY POINT LANDFILL PROJECT AREA
BOX ELDER COUNTY, UTAH

. Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA

10



. BIRDS

Species Habitat, Comments
Turkey vulture Several birds observed over Project Area

(Cathartes aura)

Red-tailed hawk Three individuals observed flying in the eastern portion
(Buteo jamaicensis)

Mourning dove Two bird flushed from drainage, central Project Area
(Zenarda macrovra)

Common raven Several individuals observed flying over area
(Covus corax)

Shrike species Several individuals observed n sagebrush
(Lanius spp )
Sage sparrow Several observed 1n sagebrush
(Amphispiza bellr)

. American kestral One 1individual observed 1n western portion
(Falco sparverius)

Burrowing owl Two ndividuals observed in drainages
(Athene cunicularia)

Chff swallow Several individuals observed in southern portion

(Hirundo pyrrhonota)

Western meadow lark Several individuals observed n area

(Sturnella neglecta)

Promontory Landfill Project October 2003

Environmental Baseline Report Frontier Corporation USA



. MAMMALS

Species Habitat, Comments

Mule Deer One pellet groups 1n northwestern portion, 5 individuals
(Odocoileus hemionus) observed 1n eastern portion of the buffer zone

Badger Numerous digs on drainage side slopes

(Taxidea taxus)

Kangaroo rat Numerous burrows throughout Project Area
(Dipodomys spp )
REPTILES
Species Habitat, Comments
Side blotched lizard Several individuals observed 1n sage areas

(Uta stansburiana)

‘ Desert horned lizard One ndividual observed 1n southwest portion
(Phrynosoma platyrhinos)

Promontory Landfill Project October 2003
Environmental Baseline Report Frontier Corporation USA
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Pre-Construction Meeting Agenda

Promontory Landfill Construction
Contract No

Date Time Location

Introductions
e Name, Company
e Please make sure that everyone has signed the attendance list

Description of Project
e This project consists of

Contractor
Total Contract Amount $
Contract Calendar Days Days

Important Dates
e Project Award,

e Execution,

e Notice to Proceed,

e First Chargeable Contract Day will be ,
e Contractor’s anticipated start date

Delineation of Lines of Authority

NWB Shoshone
e Engineer/Project Manager Phone
® Project Administrator Phone
e [nspector(s) Phone
e Office Specialist Phone
Contractor

e Project Manager

e Superintendent

e QC Manager

e Emergency Phone Numbers (Day and Night)

Utilities
e Utility company
o Status of each utility
o Point of contact and phone number

Errors or Omissions in the Plans
e Any errors or omissions noted by the contractor

Review of Plans and special requirements

11

Cell
Cell
Cell
Cell



10

11

12

13

14

15

Erosion Control and SW Pollution Prevention Plan
Special Project Requirements

Subletting Work/Rental Agreements/Purchase Orders/Letters of Entry
e lList of subcontractors
e Procedures for Rental Agreements/Purchase Orders

Construction Schedule / Progress Chart Submittals

e Submit schedule to the engineer within 30 calendar days after execution of the contract
¢ Provide updated schedules at the progress meetings on monthly cutoff dates

e Provide two week look ahead schedules at the progress meetings

Requested Documentation from Contractor

¢ The following documentation needs to be submitted

Schedule(s)

List of subcontractors

Emergency phone hst

Quality Control Plan

List of officer or director within your company that has the authonity to bind
your company

oooaoag

Handouts to Contractor

Progress Meetings
e Agreed upon date, time and location

Emergency Evacuation Plan

¢ In case of an emergency affecting the project, there will need to be a plan to secure the
project, list responsibilities, etc

12



' NWB Shoshone Weekly Progress Meeting Report

| Ph
‘ Fax
1 Date
Weather Temperature (Low/High)
Project Promontory Landfill Sunny ~ Cloudy = Ramn __ Snow _ Wind
| Contractor partly
" Contr Rep Dehiveries or Returns (Description, From Whom, To Sub)
Schedule Issues
Equipment Co Hrs
Safety Meetings/Injuries
Differing Site Conditions
Work Accomplished This Week
Workforce #Men #Hrs(ea) Description
!
Comments
Meetings
Telephone
Conversations
Visitors
Comments
Superintendent's Signature (Name)

13



Sample Soil Testing Forms

TR

ST8E770N
L

PROJECT# SN
PROJECT ‘SaESaEEnEng”
MATERIAL Brown Sand with Gravel
SOURCE Native

GAUGE 31179
CALIBRATION DATE 01/13/2009
LOCATION wrunswemniip™
ITEM

PROCTORLAB # 177333

MODEL 3440
STD COUNTS MS 715

PROVIDED BY CMT

January 4,2010

Nuclear Densities

ASTM D 2922 & D 3017

AASHTO T310
LAB NUMBER 184263
DATE TESTED 10/02/2009
SPEC COMPACTION 960
TECH J Garcia

DS 2620 AVERAGE DENSITY 969

WET DRY PERCENT PROCTOR  PERCENT
DENS DENS  MOISTURE MAXDENS OPTIMUM FPERCENT
DEPTH PCF PCF CONTENT PCF MOISTURE COMPACTION PASS/FAIL
1 6 1258 1218 34 1246 100 978 PASS
2 6 1238 1197 34 1246 100 96 1 PASS
3 AVG 124 8 120 7 34 1246 100 969 PASS
4
5
6
7
8
9
10
—APPROXTMATE LOCATION AND ELEVATION
1 Statron 77+79 8 Rught of Centerline Top of Sub Grade
2 Statton 77+79 8 Rught of Centerline Top of Sub Grade
3 Average of #1 and #2
4  CMT Proctor Lab# 177333
5
6
7
8
9
10
Comments
Manager




CMTENGINEERING

Construction Mat

erials Technologies

Geotschnical Environmentol & Materials Englneering/Testing/Research

Decernber 17 2009

Customer
Project
Lab No 194363 Project No
Location
Saurce
Description of Matenal uTBeC
Methad D
Oversize Correction Y

Specific Gravity 2 600

Gradation Lab No
GRADATION
Sie e % Retalned
+3/4 14
+3/8 10
/ot 16
%4 &0
Total 100

LABORATORY COMPACTION
CIIARACTERISTICS OF SOIL
TestMsthod AASHTO T 180

3803 Date Tested December 17 2009

Rock Corrected Proctor Test Rasults
Maxtmom Density 1395
Optimum Maisture 56

Type of Compaction Rammer Used Automatic
Method of Sampie Preparation Used Dry

1380
1370 -

1280

1320 L

310

zh

10 20 ap 40

50 60 T0 80 9.0
% MOISTURE

memeem|) comectad Dry Oensily

Tested By RehC

Manager

CMT Technican




PN

P O BOX 437

01/04/2010

ASTM C-2172, C-136, C-117
LAB NO 194057

- UT S MATERIAL MSE Select Backfill
PIT/PLANT «oRiunls
PROJECT L TEST DATE 12/14/09

IDENTIFICATION S SIDE OF PILE

SPECIFICATION SAMPLE BY BC RUN BY SF
REMARKS
ITEM
SIEVE GRAMS % ACCUM % % SPECIFICATION
USA-METRIC RETAINED RETAINED RETAINED PASSING % PASSING
4 00 00 00 100 100
2! 00 00 o0 100
15 1420 0 6 5 65 94
in 3117 2 14 3 20 9 79
3/4 1805 8 8 3 29 2 71
1/2 2355 6 10 8 40 0 60
3/8' 1022 @ 47 4 7 58
#4 2112 5 9 7 54 4 46
- #4 9909 0 45 6
TOTAL 21742 9
#10 122 7 12 5 12 5 40
#16 €2 6 6 4 18 9 37
#40 83 1 85 27 3 33 0-60
#100 105 ¢ 10 7 380 28
#200 148 3 151 53 1 21 4 0-15
FINE GRADING ONLY
ORIGINAL WT 982 7
WASHED WT 556 6
-#200 W O 426 1
~-#200 8 O 34 7

TOTAL ~#200/75 460 8

46 9%




LABORATORIES

CMTENGINEERING

¢

1he Mo ociral
G t kel E &

January 4 2010

1 h 1 g
ral 3 M tal €& gt 72 BRI V4 B

-~ SANDCONE DENSITY
"  AASHTOT 191

Project.
ProsectNa  _ Lab No 163788 Date Tested May 28 2009
Location

Sample D 2205280833

Matenal Description Lt brawn siity gravel w/ sand

GROUND SURFACE CALIBRATION

CALIBRATION OF DENSITY SAND

JA.  CONTAINER NUMBER # LBS 1 WT OF SAND + TARE LBS
B WT INITIAL CONTAINER + SAND LBS 2 WT OF TARE LBS
C  WT AFTER CONTAINER + SAND LBS 3 WT OF SAND + TARE 1BS
D WT SAND(B C)USETORK L8s 4 VOL OF CONTAINER CU-FT
5 WT CU-FT OF SAND (3 LBS
DENSITY DETERMINATION COMPARISON OF FIELD DENSITY TO PROCTOR
£ WET SAMPLE + CONTAINER 1246 LBS 6  SEE PROCTCOR LAB NUMBER 163787
F  WT CONTAINER 0 LBS 7 MAXIMUM DENSITY 1432 LB/CUFT
G WT WET SAMPLE (E F) 1248 [BS 8 DEGREE OF COMPACTION (R /7) 9%8 ¥
H.  SAND +CONTAINER START (FROMC) _ 13845 LBS 8  COMPACTION REQUIRED /
| SAND +CONTAINER FINISH 328 LBS 10 OPTIMUM MOISTURE 54 %
7 SANDINHOLE+CONE(H) 10555 LBS 11 AMT RETAINED ON #4 LBS A
K SANDINLOWERCONE+PLATE(l __3.327 _ LBS 12 AMT RETAINED ON 3/4 LBS Y
L. SAND N HOLE ONLY {J K) 7228  LBS 13 TOTAL WT LBS 100 ¢
M DENSITY OF SAND 834 LBS ROCK CORRECTION
N VOLUME OF HOLE (LUM) 00867 CUFT AA. WT IN AIR (SAT SUR DRY) GMS]
P UNIT WET WT SAMPLE (G/N) 1438 LBSICUFT {BB WT INWATER OMS
R UNIT DRY WT SAMPLE (P/100+Y) 1385 IBSICUFT JCC VOL ROCK{AA BB /28 306) CU FT
DD CORRECYLD WT SAMPLE (G AA/4S3 6) LBS|
MOISTURE CONTENT EE. CORRECTED VOL. HOLE (L/M-CC) CU FT|
FF CORR_UNIT WT SAMPLE (DD/EE (BS/ CU-FT
S CONTAINER NUMBER 1
T WT MOIST SAMPLE + CONTAINEF___ 64663 GRAMS {TESTEDBY _Chent
U WT DRY SAMPLE + CONTAINER 52611 GRAMS
V.  WT QF WATER (T U) 20520  GRAMS CHECKED BY /£_~ A2
W WT OF CONTAINER 8143 _ GRAMS
X WT OF DRY SAMPLE (U W) 54468 _ GRAMS SUBMITTED BY _ Susan Amold
Y  PERCENT MOISTURE (V/X) 377 PERGENT
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Customer Name
Customer Address
City, State Zap

Project

ID

Lab # 12345

Density pcf
Height xin
Diameter in
Area 1n®

Volume cc

Height change
Volume change

Cell change

Net volume change

Project Number and/or Name

PERMEABILITY TEST BY BACK PRESSURE
CONSTANT HEAD

h = T/B Press diff 3 0

Standard Water

Hydraulic Gradient 37 74
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ASTM D-5084
Inaitaal Final
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2 730 Z 695
.5 851 5 701 36 629 cm’
215 04 205 14
-0 047
23 2
13 3 @ 70 PSI
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ASTM D2216 — Moisture Content Worksheet

Date Lab Number(s)
Project Number Chent
Proyect
Product
Elevation
Test Results
D 2216 — Moisture Content
Formula | Description Test Data
— Pan No
D Wet Weight
- With Pan
|
E - Dry Weight
= With Pan
F D-E Water Weight
G Empty Pan
- Waight
Dry
H E-G Aggregate
Weight
F Percent
7190 | Morsture
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SECTION 2343
GEOSYNTHETIC CLAY LINER (GCL)
. PART 1 - GENERAL

101 Scope

This specification covers the technical requirements for the furnishing and installation of
the geosynthetic clay liner described herein  All matenals used shall meet the
requirements of this specification, and all work shall be performed in accordance with
the procedures provided herein and the contract drawings

102 Definitions
For the purposes of this specification guideline, the following terms are defined below

Geosynthetic Clav Liner (GCL) A manufactured hydraulic barrier consisting of clay
bonded to a layer or layers of geosynthetics

Geomembrane An essentially impermeable geosynthetic composed of one or more
geosynthetic sheets

Geotextile Any permeable geosynthetic compnsed solely of textiles

Minimum_Average Roll Value For geosynthetics, the value calculated as the typical
value minus two (2) standard deviations from documented quality control test results for

‘ a defined population from one specific test method associated with one specific
property
Qverlap Where two adjacent GCL panels contact, the distance measunng

perpendicular from the overlying edge of one panel to the underlying edge of the other

Typical Value  The mean value calculated from documented manufacturing quality
control test results for a defined population obtained from one test method associated
with one specific property

103 Unit Pnces

Measurement will be made of the total surface area In square feet covered, as
measured parallel to the liner surface, including designed anchor trench matenal as
shown on the contract drawings Final quantities will be based on as-built conditions
No allowance will be made for waste, overlap, or materals used for the convenience of
the Contractor GCL installed and accepted will be paid for at the respective contract
unit price In the bidding schedule

104 Submittals

A The Contractor shall furnish the following information
1 Conceptual descnption of the proposed plan for placement of the GCL panels
. over the area of installation
2 GCL manufacturer's MQC Plan for documenting compliance to Sections 2 1 and

2 2 of these specifications
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3 GCL manufacturer’s historical data for reinforced GCL from 10,000-hour creep
shear testing per Secton2 1D

B At the Engineer's or Owner’s request the Contractor shall furnish
1 A representative sample of the GCLs
2 A project reference list for the GCL(s) consisting of the principal details of

projects totaling at least 1 million square feet in size

C Upon shipment, the Contractor shall furnish the GCL manufacturer's Qualty
Assurance/Quality Control (QA/QC) certifications to verify that the matenals supplied for
the project are in accordance with the requirements of this specification

D As nstallation proceeds, the Contractor shall submit certificates of subgrade
acceptance, signed by the Contractor and QA Inspector (see Section 1 7) for each area
that 1s covered by the GCL

105 Qualifications

A GCL Manufacturer must have produced at least 10 million square feet (1 million square
meters) of GCL, with at least 8 million square feet (800,000 square meters) installed

B The GCL Installer must either have Installed at least 1 millon square feet (100,000
square meters) of GCL, or must provide to the Engineer satisfactory evidence, through
similar experience In the installation of other types of geosynthetics, that the GCL will be
Installed in a competent, professional manner

106 Quality Assurance (QA)

A The Contractor shall provide a QA Officer for inspection of the GCL installaton The QA
Officer shall be an individual or company who I1s independent from the manufacturer and
installer, who shall be responsible for monitoring and documenting activities, related to
the QA of the GCL, throughout installation

B Testing of the GCL, as necessary to support the QA effort, shall be performed by a third
party laboratory retained by the Contractor and independent from the GCL manufacturer
and installer

C QA shall be provided In accordance with the GCL QA Manual provided by the
Manufacturer

PART 2 - PRODUCTS

A The GCLs shall consist of a layer of natural sodium bentonite clay encapsulated
between two geotextiles and shall comply with all of the cniteria listed In this Section
Prior to using an alternate GCL, the Contractor must furnish independent test results
demonstrating that the proposed alternate material meets all requirements of this
specification The Contractor also must obtain prior approval of the alternative GCL by
the Project Engineer

B Reinforced GCL must be used on slopes as designated by the Engineer
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201 Matenals

A Acceptable reinforced GCL products are Bentomat® ST, as manufactured by CETCO,
1500 West Shure Drive, Arlington Heights, lllinois 60004 USA (847-392-5800), or an
engineer-approved equal

B Areas requiring reinforced GCL will be furmished with Bentomat® ST or an engineer-
approved equal The delineation of these areas shall be agreed by the Installer and the
Engineer prior to installation

C The reinforced GCL and its components shall have the properties shown in Table
TR404-st
D The reinforced GCL shall have 10,000 hour test data for large-scale constant-load

(creep) shear testing under hydrated conditions The constant shear load shall be 0 56
kN and the normal load shall be 1 1 kN

E The minimum acceptable dimensions of full-size GCL panels shall be 150 feet (45 7 m)
in length  Short rolls [(those manufactured to a length greater than 70 feet (21 m) but
less than a full-length roll)] may be supplied at a rate no greater than 3 per truckload or
3 rolls every 36,000 square feet (3,500 square meters) of GCL, whichever is less

F A 6-inch (150 mm) overlap guideline shall be impnnted on both edges of the upper
geotextile component of the GCL as a means for providing quality assurance of the
overlap dimension Lines shall be pnnted in easlly visible, non-toxic ink

202 Product Quality Documentation

The GCL manufacturer shall provide the Contractor or other designated party with
manufactunng QA/QC certifications for each shipment of GCL The certifications shall be
signed by a responsible party employed by the GCL manufacturer and shall include

A Certificates of analysis for the bentonite clay used in GCL production demonstrating
compliance with the parameters swell index and fluid loss shown In tables TR404-st and
TR404-200r

B Manufacturer's test data for finished GCL product(s) of bentonite mass/area, GCL

tensile strength and GCL peel strength (reinforced only) demonstrating compliance with
the index parameters shown In tablesTR404-st and/or TR404-200r

C GCL lot and roll numbers supplied for the project (with corresponding shipping
Information)

Manufacturer's test data for finished GCL product(s) including GCL index flux,

permeability and hydrated internal shear strength data demonstrating compliance with
the performance parameters shown in table TR404-st
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TABLE TR-404ST
Bentomat ST / Reinforced GCL

MATERIAL TEST TEST REQUIRED
PROPERTY METHOD FREQUENCY, VALUES
ft2 (m2)
Bentonite AS 1 per 50 24 mL/2g min
Swell ™ tonnes
Index’ D
589
0
Bentonite AS 1 per 50 18 mL max
Flud Loss' ™ tonnes
D
589
1
Bentonite AS 40,000 ft* 075 Ib/ft* (3 6
Mass/Area® ™ (4,000 m?) kg/m?)
D
599
3
GCL Grab AS 200,000 ft° 90 Ibs (400 N)
Strength® ™ (20,000
D m?)
463
2
GCL Peel AS 40,000 ft° 15 Ibs (65 N)
Strength® ™ (4,000 m?)
D
463
2
GCL Index AS Weekly 1x10° m*/m“/sec
Flux* ™
D
588
7
GCL AS Weekly 5 x 10° cm/sec
Permeability ™
4 D
588
7
GCL Hydrated AS Periodic 500 psf (24 kPa)
Internal Shear ™ typical
Strength® D
532
y

Bentomat “ST”is a reinforced GCL consisting of a layer of sodium bentonite between a woven and

a non-woven geotextile, which are needlepunched together

Notes

Bentonite property tests performed at CETCO'’s bentonite processing facility before shipment to

CETCO’s GCL production facilities
Bentonite mass/area reported at 0 percent moisture content
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All tensile testing i1s performed in the machine direction, with results as mimmum average roll
values unless otherwise indicated

Index flux and permeability testing with deaired distilled/deionized water at 80-psi (551 kPa) cell
pressure, 77 psi (531 kPa) headwater pressure and 75 psi (517 kPa) tailwater pressure
Reported value is equivalent to 925 gal/acre/day This flux value is equivalent to a permeability
of 5x10° cm/sec for typical GCL thickness  This flux value should not be used for equivalency
calculations unless the gradients used represent field conditions A flux test using gradients
that represent field conditions must be performed to determine equivalency The last 20 weekly
values prior the end of the production date of the supplied GCL may be provided

Peak value measured at 200-psf (30 kPa) normal stress Site-specific matenals, GCL products,
and test conditions must be used to venfy internal and interface strength of the proposed
design

2 03 Product Labeling

A Prior to shipment, the GCL manufacturer shall label each roll, identifying

1 Product identification information (Manufacturers name and address, brand
product code)

2 Lot number and roll number
3 Roll length, width and weight
204 Packaaing

A The GCL shall be wound around a ngid core whose diameter I1s sufficient to facilitate
handling The core Is not necessanly intended to support the roll for lifting but should be
sufficiently strong to prevent collapse dunng transit

B All rolls shall be labeled and bagged in packaging that 1s resistant to photodegradation
by ultraviolet (UV) light

205 Accessory Bentonite

A The granular bentonite sealing clay used for overlap seaming, penetration sealing and
repairs shall be made from the same natural sodium bentonite as used in the GCL and
shall be as recommended by the GCL manufacturer Seaming of GCLs shall be
conducted In accordance with the manufacturer's guidelines for each particular GCL
Please refer to the installation guidelines for Bentomat GCLs

PART 3 -~ EXECUTION

301 Shipping and Handling

A The manufacturer assumes responsibility for initial loading the GCL  Shipping will be
the responsibility of the party paying the freight Unloading, on-site handling and
storage of the GCL are the responsibility of the Contractor, Installer or other designated

party

B A visual inspection of each roll should be made during unloading to identify If any
packaging has been damaged Rolls with damaged packaging should be marked and
set aside for further inspection The packaging should be repaired pnor to being placed
In storage
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C The party responsible for unioading the GCL should contact the Manufacturer prior to
shipment to ascertain the appropriateness of the proposed unloading methods and
equipment

302 Storage

A Storage of the_GCL rolls shall be"the Fesponsibiity of the installe; A dedicated storage
area shall be selected at the job site that is away from high traffic areas and is level, dry
and well drained

B Rolls should be stored in a manner that prévents shding-or rolling from the stacks and
may be accomplished by the use of chock blocks Rolls should be stacked at a height
no~higher_than-that at which the_lifing_apparatus can be safely handled (typically no—:
higher-than_four)

C All stored GCL matenals and the accessory bentonite must be covered_with/a plastic
sheet or tarpaulin until their installation

D The Integnity and legibility of the labels shall be preserved during storage
303 Earthwork
A Any earthen surface upon which the GCL i1s installed shall be prepared and compacted

In accordance with the project specificattons and drawings The surface shall be
smooth, firm, and unyielding, and free of

1 Vegetation

2 Construction Debris

3 Sticks .
4 cSharprocks —_ gai =

5 Void spaces

6 lIce

7  Abrupt elevation changes

8 Standing water

9  Cracks larger than one-quarter inch (6 mm) in width
10 Any other foreign matter that could contact the GCL

B Subgrade surfaces consisting of granular solls or gravel may not be acceptable due to
their large void fraction and puncture potential In high head applications, such as
ponds and wastewater lagoons, subgrade soils should possess a particle size
distribution such that at least 80 percent of the soll is finer than a #60 sieve (0 250 mm)

C Immediately prior to GCL deployment, the subgrade shall be final-graded to fill in all
voids or cracks and then smooth-rolled to provide the best practicable surface for the
GCL At completion of this activity, no wheel ruts, footprints or other irregularities shall
exist In the subgrade Furthermore, all protrusions_éxtending more than one-half Iinch
(12 mm) from the surface shall either be removed, crushed or pushed into the surface
with a smooth-drum compactor

D On a continuing basis, the project QA inspector shall certify acceptance of the subgrade
before GCL placement

E It shall be the installer's responsibility thereafter to indicate to the Engineer any change
In the condition of the subgrade that could cause the subgrade to be out of compliance
with any of the requirements listed in this Section
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F At the top of sloped areas of the job site, an anchor trench for the GCL shall be
excavated or an equivalent runout shall be utiized in accordance with the project plans
and specifications and as approved by the QA Inspector When utihzing an anchor
trench design, the trench shall be excavated and approved by the QA Inspector prior to
GCL placement No loose soll shall be allowed at the bottom of the trench and no sharp
corners or protrusions shall exist anywhere within the trench

304 GCL Placement

A Unreinforced GCL shall be placed on the flatter areas of the site, reinforced GCL shall
be placed on the more steeply sloped areas The Installer and Project engineer shall
review and agree upon which GCL shall be placed on these areas prior to installation

B GCL rolls should be delivered to the working area of the site in their onginal packaging
Immediately prior to deployment, the packaging should be carefully removed without
damaging the GCL The orientation of the GCL (1 e , which side faces up) should be In
accordance with the Engineer’s recommendatioris

C Equipment, which could damage the GCL, shall not be allowed to travel directly on it If
the Installation equipment causes rutting of the subgrade, the subgrade must be
restored to its originally accepted condition before placement continues

D Care must be taken to minimize the extent to which the GCL 1s dragged across the
subgrade In order to avoid damage to the bottom surface of the GCL A temporary
geosynthetic subgrade covering commonly known as a slip sheet or rub sheet may be
used to reduce friction damage during placement

E The GCL panels shall be placed parallel to the direction of the slope

F All GCL panels should le flat on the underlying surface, with no wnnkles or fold,
especially at the exposed edges of the panels

G Only as much GCL shall be deployed as can be covered at the end of the working day
with soll, a geomembrane, or a temporary waterproof tarpaulin The GCL shall not be
left uncovered overnight If the GCL 1s hydrated when no confining stress is present, i1t
ﬁr’ri’ayr;be necessary to remove and replace the hydrated material The project Engineer,
QA" Inspector, and GCL supplier should be consulted for specific guidance If premature
hydration occurs

305 Anchorage

A As directed by the project drawings and specifications, the end of the GCL roll shall be
placed in an anchor trench at the top of the slope or an equivalent runout design shall
be utiized When utiizing an anchor trench design, the front edge of the trench should
be rounded so as to eliminate any sharp corners Loose soll should be removed from
the floor of the trench The GCL should cover the entire trench floor but does not
extend up the rear trench wall

306 Seaming
A The GCL seams are constructed by overlapping their adjacent edges Care should be

taken to ensure that the overlap zone 1s not contaminated with loose soll or other debris
Supplemental bentonite 1s required for reinforced GCL
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B The minimum dimension of the longitudinal overlap should be 6 inches (150 mm) End-
of-roll overlapped seams should be similarly constructed, but the minimum overlap
should measure 24 inches (600 mm)

‘ C Seams at the ends of the panels should be constructed such that they are shingled in
the direction of the grade to prevent the potential for runoff flow to enter the overlap
zone

D Bentonite-enhanced seams are constructed between the overlapping adjacent panels
described above The underlying edge of the longitudinal overlap 1s exposed and then a
continuous bead of granular sodium bentonite 1s applied along a zone defined by the
edge of the underlying panel and the 6-inch (150-mm) line A similar bead of granular
sodium bentonite 1s applied at the end-of-roll overlap The granular bentonite shall be
applied at a minimum application rate of one quarter pound per lineal foot (0 4 kg/m)
Please refer to the Bentomat/Claymax installaton guidelines for the seaming
requirements of a particular GCL

307 Detall Work

A The GCL shall be sealed around penetrations and embedded structures embedded In
accordance with the design drawings and the GCL Manufacturer

B Cutting the GCL should be performed using a sharp utiity knife Frequent blade
changes are recommended to avold damage to the geotextile components of the GCL
during the cutting process

308 Damage Repair

. A If the GCL I1s damaged (torn, punctured, perforated, etc ) during Installation, it may be
possible to repair it by cutting a patch to fit over the damaged area The patch shall be
obtained from a new GCL roll and shall be cut to size such that a minimum Gverlap of 127
anches (300 mm) I1s achieved around all of the damaged area Granular bentonite or
bentonite mastic should be applied around the damaged area prior to placement of the
patch It may be desirable to use an adhesive to affix the patch in place so that it 1s not
displaced during cover placement

309 Cover Placement

A Cover solls shall be frée of angular stones,or other foreign matter that could damage the
GCL Cover solls should be approved the project Engineer with respect to particle size,
uniformity and chemical compatibility Cover soils with high concentrations of calcium
(e g, imestone, dolomite) are not acceptable

B ~ Soil cover shall be placed over the GCL using construction equipment that minimizes
stresses on the GCL A minimum thickness of 1foot (300 mm) of cover should be

N maintained between the equipment tires/tracks and the GCL at all times dunng the
N , < covenng process This thickness recommendation does not apply to frequently
f;i \ trafficked areas or roadways, for which a minimum thickness of@(eoo mm) 1S
0\

KQQ N
T krequnred
C Soll cover should be placed in a manner that prevents the soil from entenng the GCL
. overlap zones Cover solil shall be pushed up slopes, not down slopes, to minimize
tensile forces on the GCL
AN . p\D’ ,)l\
\ Q‘J\f\, \ g {\L\fﬁ 2343 8 Geosynthetic Clay Liner
AN T ¢ .
ANNEARN-Y



Although direct vehicular contact with the GCL 1s to be avoided, lightweight, low ground
pressure vehicles (such as 4-wheel all-terrain vehicles) may be used to facilitate the
Installation of any geosynthetic matenial placed over the GCL The GCL supplier or QA
engineer should be contacted with specific recommendations on the appropnate
procedures In this situation

When a textured geomembrane is installed over the GCL, a temporary geosynthetic
covenng known as a slip sheet or rub sheet should be used to minimize fnction dunng
placement and to allow the textured geomembrane to be more easily moved into its final
position
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SECTION 02342

POLYETHYLENE GEOMEMBRANE LINER

PART 1 - GENERAL

101 Section Includes

A Specifications and guidelines for MANUFACTURING and INSTALLING
geomembrane

102 References

C Amencan Society for Testing and Matenals (ASTM)

10

11

12

D 1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting
D 1238 Standard Test Method for Flow Rates of Thermoplastics by Extrusion
Plastometer

D 1505 Test Method for Density of Plastics by the Density-Gradient Technique
D 1603 Test Method for Carbon Black in Olefin Plastics

D 3895 Standard Test Method for Oxidative-Induction Time of Polyolefins by
Differential Scanning Calonmetry

D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products

D 5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles
and Geomembranes

D 5397 Standard Test Method for Evaluation of Stress Crack Resistance of
Polyolefin Geomembranes Using Notched Constant Tensile Load Test

D 5596 Standard Test Method for Microscopic Evaluation of the Dispersion of
Carbon Black in Polyolefin Geosynthetics

D 5994 Standard Test Method for Measuring Core Thickness of Textured
Geomembranes

D 6392 Standard Test Method for Determining the Integnty of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods

D 6693 Standard Test Method for Determining Tensile Properties of
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene
Geomembranes

C Geosynthetic Research Institute

1

2

GRI GM 13 Test Properties, Testing Frequency and Recommended Warranty for
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes

GRI GM 17 Test Properties, Testing Frequency and Recommended Warranty for
Linear Low Density Polyethylene (LLDPE) Smooth and Textured
Geomembranes
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103 Definitions

104

A

Lot- A quantity of resin (usually the capacity of one rail car) used in the manufacture
of geomembranes Finished roll will be identified by a roll number traceable to the
resin lot used

Construction Quality Assurance Consultant (CONSULTANT) - Party, independent
from MANUFACTURER and INSTALLER that 1s responsible for observing and
documenting activities related to qualty assurance during the lining system
construction

ENGINEER- The individual or firm responsible for the design and preparation of the
project’s Contract Drawings and Specifications

Geomembrane Manufacturer (MANUFACTURER) - The party responsible for
manufacturing the geomembrane rolls

Geosynthetic Quality Assurance Laboratory (TESTING LABORATORY)- Party,
independent from the OWNER, MANUFACTURER and INSTALLER, responsible for
conducting laboratory tests on samples of geosynthetics obtained at the site or
dunng manufacturing, usually under the direction of the OWNER

INSTALLER- Party responsible for field handling, transporting, storing, deploying,
seaming and testing of the geomembrane seams

Panel- Unit area of a geomembrane that will be seamed In the field that i1s larger
than 100 £

Patct:z- Unit area of a geomembrane that will be seamed In the field that i1s less than
100 f

Subgrade Surface- Soll layer surface which immediately underlies the geosynthetic
matenal(s)

Submittals

A

B

Furnish the following product data, in writing, to ENGINEER prior to installation of
the geomembrane matenal

1 Resin Data shall include the following
a Certification stating that the resin meets the specification requirements
(see Section 1 09)
2 Geomembrane Roll
a Statement certifying no recycled polymer and no more than 10% rework
of the same type of material 1s added to the resin (product run may be
recycled)

The INSTALLER shall furnish the following information to the ENGINEER and
OWNER prior to Installation
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1 Installation layout drawings
a Must show proposed panel layout including field seams and details
b Must be approved prior to installing the geomembrane
1 Approved drawings will be for concept only and actual panel
placement will be determined by site conditions

2 Installer's Geosynthetic Field Installation Quality Assurance Plan

C The INSTALLER will submit the following to the ENGINEER upon completion of
Installation

1 Certificate stating the geomembrane has been installed In accordance with
the Contract Documents

2 Matenal and installation warranties

3 As-bult drawings showing actual geomembrane placement and seams
including typical anchor trench detail

105 Quality Assurance (QA)

A The Contractor shall provide a QA Officer for Iinspection of the
geomembrane Installation The QA Officer shall be an individual or
company who Is independent from the manufacturer and installer, who
shall be responsible for monitonng and documenting activities, related to
the QA of the geomembrane, throughout installation

B Testing of the geomembrane, as necessary to support the QA effort,
shall be performed by a third party laboratory retained by the Contractor
and independent from the geomembrane manufacturer and installer

C QA shall be provided In accordance with the geomembrane QA Manual
provided by the Manufacturer

106 Qualifications
A MANUFACTURER

1 Geomembrane shall be manufactured by the following
a GSE Lining Technology, Inc
b approved equal

2 MANUFACTURER shall have manufactured a minimum of 10,000,000
square feet of polyethylene geomembrane dunng the last year

B INSTALLER

1 Installation shall be performed by one of the following installation companies
(or approved equal)
a GSE Lining Technology, Inc
b GSE Approved Dealer/Installers
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107

108

109

2 INSTALLER shall have installed a minimum of 1,000,000 square feet of
HDPE

3 The Installation Supervisor shall have worked in a similar capacity on
projects similar in size and complexity to the project descnbed in the Contract

Documents
4 The INSTALLER shall provide a minimum of one Master Seamer for work on

the project

a Must have completed a minimum of 1,000,000 square feet of
geomembrane seaming work using the type of seaming apparatus
proposed for the use on this Project

Material Labeling, Delivery, Storage, and Handling

A Labeling - Each roll of geomembrane delivered to the site shall be labeled by the
MANUFACTURER The label will identify
a Manufacturer’'s name
b Product identification
¢ Thickness
d Length
e Width
f Roll number

B Delivery- Rolls of liner will be prepared to ship by appropnate means to prevent
damage to the matenal and to facilitate off-loading

C Storage- The on-site storage location for geomembrane matenal, provided by the
CONTRACTOR to protect the geomembrane from punctures, abrasions and
excessive dirt and moisture for should have the following characteristics

a Level (no wooden pallets)

b Smooth

¢ Dry

d Protected from theft and vandalism
e Adjacent to the area being lined

D Handling- Matenals are to be handled so as to prevent damage

Warranty

A Matenal shall be warranted, on a pro-rata basis against Manufacturer’s defects for a
penod of 5 years from the date of geomembrane installation

B Installation shall be warranted against defects in workmanship for a period of 1 year
from the date of geomembrane completion
Geomembrane

A Matenal shall be smooth/textured polyethylene geomembrane as shown on the
drawings
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B Resin
1 Resin shall be new, first quality, compounded and manufactured specifically
for producing geomembrane
2 Natural resin (without carbon black) shall meet the following minimum
requirements

Property Test Method HDPE LLDPE
Density [g/cm”] ASTM D 1505 0932 0915
Melt Flow Index [g/10|ASTM D 1238 (190/2 16) <10 <10
min |
OIT [minutes] ASTM D 3895 (1 100 100
atm/200°C)

C Geomembrane Rolls

1 Do not exceed a combined maximum total of 1 percent by weight of additives
other than carbon black

2 Geomembrane shall be free of holes, pinholes as verified by on-line electnical
detection, bubbles, blisters, excessive contamination by foreign matter, and
nicks and cuts on roll edges

3 Geomembrane material 1s to be supplied in roll form Each roll 1s to be
identified with labels indicating roll number, thickness, length, width and
MANUFACTURER

4 All liner sheets produced at the factory shall be inspected prior to shipment
for comphance with the physical property requirements listed in section 1 09,
B, and be tested by an acceptable method of inspecting for pinholes If
pinholes are located, identified and indicated during manufactunng, these
pinholes may be corrected during installation

D Smooth surfaced geomembrane shall meet the requirements shown in the following
table(s) for the following matenal(s)

1 Table 1 1 for black HDPE
2 Table 1 2 for white-surfaced HDPE
a) The geomembrane shall be a white-surfaced, coextruded
geomembrane
b) The white surface shall be installed upwards
3 Table 1 3 for smooth conductive HDPE
a) The geomembrane shall have a coextruded, electrically conductive
layer
b) The conductive layer is installed downward
c) Electrical testing shall be performed after liner installation by the
INSTALLER
4 Table 1 4 for black LLDPE
5 Table 1 5 for white-surfaced LLDPE
a) The geomembrane shall be a white-surfaced, coextruded
geomembrane
b) The white surface shall be installed upwards
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E Textured surfaced geomembrane shall meet the requirements shown in the following

table(s) for the following matenal(s)

1 Table 2 1 for black coextruded textured HDPE
2 Table 2 2 for white-surfaced coextruded textured HDPE
a) The geomembrane shall be a white-surfaced, coextruded
geomembrane
b) The white surface shall be installed upwards
3 Table 2 3 for black coextruded textured LLDPE
4 Table 2 4 for white-surfaced coextruded textured LLDPE
a) The geomembrane shall be a white-surfaced, coextruded
geomembrane
b) The white surface shall be installed upwards

F Extrudate Rod or Bead
1 Extrudate matenal shall be made from same type resin as the
geomembrane
2 Additives shall be thoroughly dispersed
3 Matenals shall be free of contamination by moisture or foreign matter
Equipment

A Welding equipment and accessones shall meet the following requirements

1 Gauges showing temperatures In apparatus (extrusion welder) or wedge
(wedge welder) shall be present
2 An adequate number of welding apparati shall be available to avoid delaying

work
3 Power source must be capable of providing constant voltage under combined
line load
Deployment
A Assign each panel a simple and logical identifying code The coding system shall be
subject to approval and shall be determined at the job site
B Visually inspect the geomembrane dunng deployment for imperfections and mark
faulty or suspect areas
C Deployment of geomembrane panels shall be performed in a manner that will

comply with the following guidelines

1 Unroll geomembrane using methods that will not damage geomembrane and
will protect underlying surface from damage (spreader bar, protected
equipment bucket)

2 Place ballast (commonly sandbags) on geomembrane which will not damage
geomembrane to prevent wind uplift

3 Personnel walking on geomembrane shall not engage In activities or wear
shoes that could damage it Smoking will not be permitted on the
geomembrane
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4 Do not allow heavy vehicular traffic directly on geomembrane Rubber-tired
ATV’s and trucks are acceptable if wheel contact Is less than 6 psi

5 Protect geomembrane In areas of heavy traffic by placing protective cover
over the geomembrane

D Sufficient matenal (slack) shall be provided to allow for thermal expansion and

contraction of the matenal

112 Fleld Seaming

A

Seams shall meet the following requirements

1 To the maximum extent possible, orient seams parallel to line of slope, 1e,
down and not across slope

2 Minimize number of field seams in corners, odd-shaped geometric locations
and outside corners

3 Slope seams (panels) shall extend a minimum of five-feet beyond the grade
break into the flat area

4 Use a sequential seam numbenng system compatible with panel numbering
system that is agreeable to the CONSULTANT and INSTALLER

5 Align seam overlaps consistent with the requirements of the welding
equipment being used A 6-inch overlap Is commonly suggested

Dunng Welding Operatioris
1 Provide at least one Master Seamer who shall provide direct supervision over
other welders as necessary

Extrusion Welding

1 Hot-arr tack adjacent pieces together using procedures that do not damage
the geomembrane

2 Clean geomembrane surfaces by disc grinder or equivalent

3 Purge welding apparatus of heat-degraded extrudate before welding

Hot Wedge Welding

1 Welding apparatus shall be a self-propelled device equipped with an
electronic controller which displays applicable temperatures

2 Clean seam area of dust, mud, moisture and debris iImmediately ahead of
hot wedge welder

3 Protect against moisture build-up between sheets

Tnal Welds

1 Perform tnal welds on geomembrane samples to verify welding equipment is
operating properly

2 Make tnal welds under the same surface and environmental conditions as the
production welds, te, In contact with subgrade and similar ambient
temperature

3 Minimum of two tnial welds per day, per welding apparatus, one made pnor to
the start of work and one completed at mid shift

4 Cut four, one-inch wide by six inch long test strips from the tnial weld

5 Quantitatively test specimens for peel adhesion, and then for shear strength
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6 Tral weld specimens shall pass when the results shown in Table 3 are
achieved In both peel and shear test
a The break, when peel testing, occurs in the liner matenal itself, not

through peel separation (FTB)

b The break is ductile

7 Repeat the tnal weld, In its entirety, when any of the trial weld samples fail in
either peel or shear

8 No welding equipment or welder shall be allowed to perform production
welds until equipment and welders have successfully completed tnal weld

Seaming shall not proceed when ambient air temperature or adverse weather
conditions jeopardize the integrty of the liner installation INSTALLER shall
demonstrate that acceptable seaming can be performed by completing
acceptable tnal welds

Defects and Repairs

1 Examine all seams and non-seam areas of the geomembrane for defects,
holes, blisters, undispersed raw matenals, and any sign of contamination by
foreign matter

2 Reparr and non-destructively test each suspect location in both seam and
non-seam areas Do not cover geomembrane at locations that have been
repaired until test results with passing values are available

113 Field Quality Assurance

A

MANUFACTURER and INSTALLER shall participate in and conform to all terms
and requirements of the Owner’s qualty assurance program CONTRACTOR
shall be responsible for assuring this participation

Quality assurance requirements are as specified in this Section and n the Field
Installation Quality Assurance Manual if it 1s included In the contract

Field Testing

1 Non-destructive testing may be carned out as the seaming progresses or at
completion of all field seaming
a Vacuum Testing
1) Shall be performed In accordance with ASTM D 5641, Standard
Practice for Geomembrane Seam Evaluation by Vacuum Chamber
b Air Pressure Testing
1) Shall be performed In accordance with ASTM D 5820, Standard
Practice for Pressunzed Airr Channel Evaluation of Dual Seamed
Geomembranes
¢ Other approved methods

2 Destructive Testing (performed by CONSULTANT with assistance from
INSTALLER)
a Location and Frequency of Testing
1) Collect destructive test samples at a frequency of one per every 1500
lineal feet of seam length
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2) Test locations will be determined after seaming

3) Exercise Method of Attributes as descnbed by GRI GM-14
(Geosynthetic Research Institute, http //www geosynthetic-
Institute org) to minimize test samples taken

b Sampling Procedures are performed as follows

1) INSTALLER shall cut samples at locations designated by the
CONSULTANT as the seaming progresses In order to obtain field
laboratory test results before the geomembrane i1s covered

2) CONSULTANT will number each sample, and the location will be
noted on the installation as-built

3) Samples shall be twelve (12) inches wide by minimal length with the
seam centered lengthwise

4) Cut a 2-inch wide strip from each end of the sample for field-testing

5) Cut the remaining sample into two parts for distnbution as follows
a) One portion for INSTALLER, 12-inches by 12 inches
b) One portion for the Third Party laboratory, 12-inches by 18-inches
¢) Additional samples may be archived If required

6) Destructive testing shall be performed in accordance with ASTM D
6392, Standard Test Method for Determing the Integnty of Non-
Reinforced Geomembrane Seams Produced Using Thermo-Fusion
Methods

7) INSTALLER shall reparr all holes in the geomembrane resulting from
destructive sampling

8) Repair and test the continuity of the repair in accordance with these
Specifications

3 Failed Seam Procedures
1) If the seam fails, INSTALLER shall follow one of two options
a) Reconstruct the seam between any two passed test locations
b) Trace the weld to intermediate location at least 10 feet minimum
or where the seam ends In both directions from the location of the
falled test
2) The next seam welded using the same welding device 1s required to
obtain an additional sample, 1 e, If one side of the seam Is less than
10 feet long
3) If sample passes, then the seam shall be reconstructed or capped
between the test sample locations
4) If any sample fails, the process shall be repeated to establish the
zone In which the seam shall be reconstructed

114 Repair Procedures

A

C

Remove damaged geomembrane and replace with acceptable geomembrane
matenals If damage cannot be satisfactonly repaired

Repair any portion of unsatisfactory geomembrane or seam area failing a
destructive or non-destructive test

INSTALLER shall be responsible for repair of defective areas
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D Agreement upon the appropriate repair method shall be decided betweer
. CONSULTANT and INSTALLER by using one of the following repair methods

1

2
3

4
5

6

Patching- Used to repair large holes, tears, undispersed raw matenals and
contamination by foreign matter

Abrading and Re-welding- Used to repair short section of a seam

Spot Welding- Used to repair pinholes or other minor, localized flaws or where
geomembrane thickness has been reduced

Capping- Used to repair long lengths of falled seams

Flap Welding- Used to extrusiort weld the flap (excess outer portion) of a fusion
weld in lieu of a full cap

Remove the unacceptable seam and replace with new material

E The following procedures shall be observed when a repair method I1s used

1
2

3

All geomembrane surfaces shall be clean and dry at the time of repair

Surfaces of the polyethylene which are to be repaired by extrusion welds shall
be lightly abraded to assure cleanliness

Extend patches or caps at least 6 inches for extrusion welds and 4 inches for
wedge welds beyond the edge of the defect, and around all corners of patch
maternial

F  Reparr Verification

1
2

Number and log each patch repair (performed by CONSULTANT)
Non-destructively test each repair using methods specified in this Specification

115 Measurement and Payment

®

Payment for geomembrane installation will be as per contract unit price per square

foot, as measured parallel to liner surface, including designed anchor trench matenal
and i1s based upon net lined area

B Net lined area is defined to be the true area of all surfaces to be lined plus designed
bunal In all anchor trenches, rubsheets, and sacrificial layers

C Prices shall include full compensation for furnishing all labor, matenal, tools,
equipment, and incidentals

D Prices also include doing all the work involved in performing geomembrane
installation completely as shown on the drawing, as specified herein, and as directed
by the ENGINEER

Table 11 Minimum Values for Smooth Black-Surfaced HDPE Geomembranes

Property Test Method™
Thickness, mil (mm) ASTM D 5199
Minimum Average 30 40 60(15) |80(20) [100 120 (3 0)
Lowest Individual Reading (075) |1(10) 54 (14) |72(18) [(25) 108 (27)
27 36 90 (2 3)
(069) [(091)
l Density, g/cm?® ASTMD 1505 (094 094 094 094 094 094
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‘ Carbon Black Content, %

Carbon Black Dispersion

Tensile Properties

(each direction)
Strength at Yield,
(kN/m)

Strength at Break, Ib/in
(kN/m)

Elongation at Yield, %

Ib/in

Elongation at Break, %
Tear Resistance, Ib (N)
Puncture Resistance, Ib (N)

Notched Constant Tensile

Load, hours

%Omdatlve
min

Induction Time,

ASTM D 1603,
mod

ASTM D 5596
ASTM D 6693

13
length)

(2 0!1
length)

ASTM D 1004

gauge

gauge

ASTM D 4833

ASTM D 5397,
app
ASTM D 3895

20 20 20 20 20 20

Note2 |Note2 |Note2 |Note2 {Note2 |Note?2

63 (11) |84 (15) | 130 (23) | 173 (30) | 216 (38) | 259 (45)

122 162 243 (43) | 324 (57) | 405 (71) [ 486 (85)

(21) (28)

13 13 13 13 13 13

700 700 700 700 700 700

21 (93) (28 42 (187) | 56 (249) (70 (311) | 84 (373)
(124)

59 79 119 158 198 238

(263) (352) |(530) (703) (881) (1059)

400 400 400 400 400 400

100 100 100 100 100 100

' Some test procedures have been modified for application to geosynthetics All procedures and values are

subject to change without prior notification
2 Only near sphencal agglomerates are considered 9 of 10 views shall be Category 1 or2 No more than

one view Category 3

Table 12 Minimum Values for Smooth White-Surfaced HDPE Geomembranes

Property Test Method"
Thickness, mil (mm) ASTMD 5199
Minimum Average 30 40(10) [60(15) |80(20) (100
Lowest Individual Reading (075) |36 54 (14) |72 (18) |(25)
27 (0 91) 90 (2 3)
(0 69)
Density, g/lcm® ASTM D 1505 094 094 094 094 094
Carbon Black Content®, % ASTM D 1603 20 20 20 20 20
Carbon Black Dispersion ASTM D 5596 Note4 |Note4 |Note4 |Note4 |Note4
Tensile Properties ASTM D 6693
(each direction)
Strength at Yield, Ib/in 63 (11) |84 (15) {130 (23)|173 (30)216 (38)
(kN/m)
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. Strength at Break, Ib/in 122 (21) [ 162 (28) | 243 (43) | 324 (57) (405 (71)
(kN/m)
Elongation at Yield, % (13 gauge (13 13 13 13 13
length)
Elongation at Break, % (20 gauge | 700 700 700 700 700
length)
Tear Resistance, Ib (N) ASTM D 1004 21 (93) (28 (124) |42 (187) 56 (249) |70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 59 (263) [ 79 (352) | 119 158 198
(530) (703) (881)
Notched Constant Tensile Load, | ASTM D 5397, 400 400 400 400 400
hours app
Oxidative Induction Time®, min | ASTM D 3895 100 100 100 100 100

" Some test procedures have been modified for application to geosynthetics All procedures and values are

subject to change without prior notification
2 GSE White may have overall ash content greater than 3 0% due to the white layer
% The OIT values apply to the black layer only

* Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or 2 No more
than one view Category 3
Table 13 Minimum Values for Smooth Conductive HDPE Geomembranes
. Property Test Method")
Thickness, mil (mm) ASTM D 5199
Minimum Average 40(10) |[60(15) |80(20) {100
Lowest Individual Reading 36 54(14) |72(18) |(25)
(091) 90 (2 3)
Density, g/cm® ASTM D 1505 0 94 094 0 94 0 94
Carbon Black Content®, % ASTM D 1603,[20 20 20 20
modified
Carbon Black Dispersion ASTM D 5596 Note5 |[Note5 |Note5 |Noteb
Tensile Properties™ ASTM D 6693
(each direction)
Strength at Yield, Ib/in (kN/m) 84 (15) [130(23) | 173 (30) | 216 (38)
Strength at Break, Ib/in (kN/m) 162 (28) | 243 (43) | 324 (57) [ 405 (71)
Elongation at Yield, % (1 3" gauge length) |13 13 13 13
Elongation at Break, % (2 0" gauge length) |700 700 700 700
Tear Resistance, Ib (N) ASTM D 1004 28 (124) |42 (187) |56 (249) | 70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 79 (352) {119 158 198
i (530) (703) (881)
Notched Constant Tenslle Load,]ASTM D  5397,|400 400 400 400
‘ hours appendix
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Oxidative Induction Tme™, min | ASTM D 3895 [ 100 100 100 100 (i

. ' Some test procedures have been modified for application to geosynthetics All procedures and
values are subject to change without prior notification
? GSE Conductive and GSE Conductive White may have an overall ash content of greater than
3 0% due to the conductive and/or white layers
% Due to surface effects caused by the conductive layer, these tensile properties are minimum
, Average values
The OIT values apply to the non-conductive black layer only
® Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or 2 No
more than one view Category 3

Table 14 Minimum Values for Smooth Black-Surfaced LLDPE Geomembranes

Property Test Method"?

Thickness, mil (mm) ASTM D 5199

Minimum Average 30 40 60 80(20) [100

Lowest Individual Reading (0 75) (10) (15) 72(18) [(25)

27 36 54 90 (2 3)
(069) (091) |(14)
Density, g/cm® ASTM D 1505 092 092 092 092 092
Carbon Black Content, % ASTM D 1603,|20 20 20 20 20
mod
Carbon Black Dispersion ASTM D 5596 Note2 |Note2 |Note2 | Note 2 | Note 2
‘ Tensile Properties ASTM D 6693

(each direction)

Strength at Break, Ib/In 114 (20) | 152 228 304 (53) | 380 (66)
(kN/m) (27) (40)

Elongation at Break, % (20 gauge | 850 850 850 850 850

length)
Tear Resistance, Ib (N) ASTM D 1004 16 (71) |22 33 44 (200) | 55 (250)
(100) [(150)
Puncture Resistance, Ib (N) ASTM D 4833 46 (205) (62 92 123 154
(276) 1(409) |(547) (685)

Oxidative Induction Time, min | ASTM D 3895 100 100 100 100 100

" Some test procedures have been modified for application to geosynthetics All procedures and
values are subject to change without prior notification

2 Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or 2 No
more than one view Category 3

Table 15 Minimum Values for Smooth White-Surfaced LLDPE Geomembranes

Property Test Method
Thickness, mil (mm) ASTM D 5199
Minimum Average 40(10) 60 (1 5)
Lowest Individual Reading 36 (091) 54 (14)
. Density, g/cm® ASTM D 1505 092 092
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Carbon Black Conten?i?%

Carbon Black Dispersion

Tensile Properties
(each direction)
Strength at Break, Ib/in (kN/m)

Elongation at Break, %
Tear Resistance, Ib (N)
Puncture Resistance, Ib (N)

Oxidative Induction Time®, min

ASTM
modified

D 1603,

ASTM D 5596
ASTM D 6693

(2 0" gauge length)
ASTM D 1004
ASTM D 4833
ASTM D 3895

20

Note 4

152 (27)
850

22 (100)
62 (276)

100

20

Note 4

228 (40)
850
33 (150)
92 (409)
100

1

values are subject to change without prior notification
2 GSE UltraFlex White may have overall ash content greater than 3 0% due to the white layer
% The OIT values apply to the black layer only
* Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or2 No
more than one view Category 3

Some test procedures have been modified for application to geosynthetics All procedures and

¢

Table 21 Minimum Values for Black Surfaced Coextruded Textured HDPE
Geomembranes
Property Test Method'"
Thickness, mil (mm) ASTM D 5994
Minimum Average 30 40(10)|60(15) [80(20) |100
Lowest Individual Reading (075) |36 54(14) [72(18) |[(25)
27 (0 91) 90 (2 3)
(0 69)
Density, g/cm® ASTM D 1505 094 094 094 094 094
Carbon Black Content, % ASTM D 1603,(20 20 20 20 20
modified
Carbon Black Dispersion ASTM D 5596 Note 4 [Note4 |Note4 |Note4 |Note 4
Tensile Properties® ASTM D 6693
(each direction)
Strength at Yield, Ib/in (kN/m) 63 (11) [84 (15) {130 (23) [173 (30) {216 (38)
Strength at Break, Ib/in (kN/m) 45 (8) |60 (11) [90(16) |120(21)|150 (27)
Elongation at Yield, % (1 3” gauge length) |13 13 13 13 13
Elongation at Break, % (2 0” gauge length) | 150 150 150 150 150
Tear Resistance, |Ib (N) ASTM D 1004 21 (93) |28 42 (187) |56 (249) (70 (311)
(124)
Puncture Resistance, Ib (N) ASTM D 4833 54 72 108 144 180
(240) | (320) (480) (641) (801)
Notched Constant Tensile Load ?,|ASTM D  5397,|400 {400 400 400 400
hours appendix
Oxidative Induction Time, min ASTM D 3895 100 100 100 100 100
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' Some test procedures have been modified for application to geosynthetics All procedures and
values are subject to change without prior notification
The combination of stress concentrations due to coextrusion texture geometry and the small
specimen size results In large variations of test results Therefore, these tensile properties are

minimum average roll values

® NCTL on coextruded textured product 1s conducted on representative smooth membrane samples
* Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or2 No more

than one view Category 3

Table 22 Minimum Values for White-Surfaced Coextruded Textured HDPE
Geomembranes
Property Test Method®?
ASTM D 5994
Thickness, mil (mm) 30
Minimum Average 075) |2 (10) 160 (15 [s0(20) (120(5’)
Lowest Individual Reading 27 54 (14) (72(18)
(091) 90 (2 3)
(0 69)
Density, g/cm® ASTM D 1505 094 |094 094 094 094
® ASTM D 1603,
Carbon Black Content™, % modified 20 20 20 20 20
Carbon Black Dispersion ASTM D 5596 Note 4 |Note4 |Note4 |Note4 | Note4
Tensile Properties®” ASTM D 6693
(each direction)
(Sktﬁjrrgth at Yeld, Ib/n 63 (1) |84 (15) |130 (23) |173 (30)|216 (38)
Strength - at - Break, Ib/in 45(8) |60(11) [90(16) |120 (21)]150 (27)
(kN/m)

Elongation at Yield, % (1 3" gauge length) |13 13 13 13 13
Elongation at Break, % (2 0" gauge length) | 150 150 150 150 150
Tear Resistance, Ib (N) ASTM D 1004 21 (93) |28 (124) |42 (187) |56 (249) | 70 (311)

54 108 144 180
Puncture Resistance, Ib (N) ASTM D 4833 (240) 72 (320) (480) (641) (801)
%Ofgfri Constant Tensile Load :s;;reMnde 5397, 400 400 400 400 400
Oxidative Induction Time, min ® | ASTM D 3895 100 100 100 100 100

Some test procedures have been modified for application to geosynthetics All procedures and
values are subject to change without prior notification

? The combination of stress concentrations due to coextrusion texture geometry and the small
specimen size results In large vanations of test results Therefore, these tensile properties are

minimum average roll values

¥ NCTL on coextruded textured product Is conducted on representative smooth membrane samples
* Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or 2 No more

than one view Category 3

® The OIT values apply to the black layer only
® GSE HD Textured White may have overall ash content greater than 3% due to the white layer
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Table 23 Minimum Values for Black Surfaced Coextruded Textured LLDPE
Geomembranes

Property Test Method _
Thickness, mil (mm) ASTM D 5994

Minimum Average 40 (1 0) 60 (15) 80(20)

Lowest Individual Reading 36 (091) |54 (14) 72 (1 8)
Density, g/cm® ASTM D 1505 092 092 092
Carbon Black Content, % ASTM D 1603,|20 20 20

modified
Carbon Black Dispersion ASTM D 5596 Note 3 Note 3 Note 3
Tensile Properties® ASTM D 6693
(each direction)

Strength at Break, Ib/in 100 (18) 132 (23) 176 (30)

(kN/m)

Elongation at Break, % (2 0” gauge length) | 500 500 500
Tear Resistance, Ib (N) ASTM D 1004 22 (100) 33 (150) 44 (200)
Puncture Resistance, Ib (N) ASTM D 4833 48 (214) 73 (325) 97 (432)
Oxidative Induction Time, min | ASTM D 3895 100 100 100

Some test procedures have been modified for application to geosynthetics All procedures and
values are subject to change without prior notification

2 The combination of stress concentrations due to coextrusion texture geometry and the small
specimen size results In large vanations of test results Therefore, these tensile properties are
average roll values

3 Only near sphencal agglomerates are considered 9 of 10 views shall be Category 1 or2 No
more than one view Category 3

Table 24 Minnmum Values for White-Surfaced Coextruded Textured LLDPE
Geomembranes
Property Test Method
Thickness, mil (mm) ASTM D 5994
Minimum Average 40 (1 0) 60 (1 5) 80(20)
Lowest Individual Reading 36(091) [54(14) 72 (1 8)
Density, g/cm® ASTM D 1505 092 092 092
Carbon Black Content®, %  |ASTM D  1603,{20 20 20
modified
Carbon Black Dispersion ASTM D 5596 Note 5 Note 5 Note 5
Tensile Properties” ASTM D 6693
(each direction)
Strength at Break, Ib/in (kN/m) 100 (18) 132 (23) 176 (30)
' Elongation at Break, % (2 0” gauge length) 500 500 500
Tear Resistance, Ib (N) ASTM D 1004 22 (100) 33 (150) 44 (200)
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Puncture Resistance, Ib (N)

min

Oxidative Induction Time @,

ASTM D 4833
ASTM D 3895

48 (214)
100

73 (325)
100

97 (432)
100

values are subject to change without pnor notification
2 GSE UltraFlex White Textured may have an overall ash content greater than 3 0% due to the

white layer

Some test procedures have been modified for application to geosynthetics All procedures and

® The combination of stress concentrations due to coextrusion texture geometry and the small
specimen size results in large variations of test results Therefore, these tensile properties

are average roll values

* The OIT values apply to the black layer only
® Only near spherical agglomerates are considered 9 of 10 views shall be Category 1 or 2 No
more than one view Category 3

Table 31 Minimum Weld Values for HDPE Geomembranes

Property

Test
Method

30
(0 75)

40
(10

60 (1 5)

80 (2 0)

100
(25)

120
30

Peel Strength (fusion), pp1 (kN/m)
Peel Strength (extrusion), ppi
(kN/m)

Shear Strength (fusion & ext ), pp!

(kN/m)

ASTM D

6392

ASTM D

6392

ASTM D

6392

49
(8 6)
39
(6 8)

61
(107)

65
(11 4)
52
(91)

(14 2)

98
(17 2)
78
(137)

81 121
(21 2)

130
(22 8)
104
(18 2)

162
(28 4)

162
(28 4)
130
(22 8)

203
(355)

196
(34 3)

- 157
(27 5)

242
(42 4)

Table 4 1 Minimum Weld Values for LLDPE Geomembranes

Property

Test
Method

30
(0 75)

40
(19

60
(15)

80 (2 0)

100 (2 5)

Peel
(KN/m)

Strength  (extrusion),

(kN/m)

Peel Strength (fusion), pp! (kN/m)

Shear Strength (fusion & ext ), pp!

pp!
6392

6392

6392

ASTM

ASTM

ASTM

D

D

D

36
(6 3)
38
(67)

45
(79

48
(84)
50
(88)

60
(10 5)

(12 6)

(13 1)

(15 8)

72

75

90

96
(16 8)
100
(17 5)

120
(21 0)

120
(210)
125
(219)

150
(26 3)

END OF SECTION
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Geomembrane Puncture Protection, Geotextile Selection - Design
Calculator

Problem Statement

———— n o —— - e

There are many circumstances where geomembranes are placed on or beneath soils containing
relatively large-sized stones For example, poorly prepared soil subgrade with stones protruding
from the surface and cases where crushed-stoned drainage layers are to be placed above the
geomembrane

In all of these situations, a nonwoven needle-punched geotextile can provide significant puncture
protection to the geomembrane The issue of determining the required mass per unit area of the
geotextile becomes critical

The method presented herein (Koerner, 1998) focuses on the protection of 1 5 mm thick HDPE
geomembranes The method uses the design by function approach

pg = P
P
where
FS factor of safety against geomembrane puncture
Pact actual pressure due to the landfill contents or surface iImpoundment
Paitow allowable pressure using different types of geotextiles and site specific conditions

Paiow IS determined by the following equation

qM : 1
Pa,,=|50+0 0004.Ha [MF;*MFMX MF.¢:| I:RFCRXRFCJ’D]

where
Symbol i Name Unit
P.iow allowable pressure kPa
M  geotextile mass per unit area g/m2
H height of the protrusion above the subgrade m

MFs modification factor for protrusion shape -
MFep modification _f_actor for packing density ’ -



MF, modification factor for arching in solids -
‘ RFcr reduction factor for long-term creep -
RFcep reduction factor for long-term chemical/biological degradation -

Modification Factors and Reduction Factors for Geomembrane Protection Design
Using Nonwoven Needle-Punched Geotextile

MFg MFep MF,
Angular 10 Isolated 10 Hydfostatlc 10
Subrounded 05 Dense 38 mm 083 Geostatic shallow 075
Rounded 025 Dense 25mm 067 Geostatic mod 050
Dense 12mm 050 Geostatic deep 025
RFcr
RFCBD Frouasien f n;mi h
N 33 25 12
L us wia o e
Mild leachate 11 Geomembrane alone N/R N/R N/R
Moderate leachate 13 270 N/R N/R >15
Harsh leachate 15 550 NR 15 13
1100 13 12 11
>1100 12 11 10

N/R = Not Recommended

Input Values

FS Safety Factor against Puncture (>= 3 1s recommended)

d Depth of matenal on top of geomembrane (m)

Unit weight of matenal on top of geomembrane (kN/m3)

ERAN

001
H Protrusion height (m)



‘ Modification and Reduction Factors
MFs 05

MFeo 05
MFa 25
RFcr 15

31499

RFcap 13

Calculate Ceotextie Mass Per Unit |

‘ Solution

Required Geotextile Mass per Unit area 590 g/m?
17 4 oz/yd2
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Corporation

e itra=Vera vV Highly UV Stable Geotexnle
N 1320

r1Vvary geotextiles have been created to reduce the hability of engineers, contractors, and owners Project scheduling often
pushes existing geotextile product technology to exposure hmits that may cause deterioration The name & i + Va1 v 1s denived
from Latin, and means “Most Truth” Specifying U lir1 Vara' , the most durable geotextile, with its application-onented colors
assures that your project will be a success

trrva sahighly UV stabilized geotextile Special additives are incorporated to provide high chemical resistance Specific
chemical resistance data 1s available upon request for chemicals with pH values that range from 2-13 Tests by our laboratory
conducted 1n accordance with ASTM D 4354 samphng and testing frequencies have resulted in the following properties

90%% LV Resistance
7 1000 Houts

Property Test Methods Units Minimum Average Test Frequency
Roll Value'

Physical
Mimmum Weight ASTM D 5261 oz/yd (g/nv) 32(1084) 100 000 sf
Mechanical
Durability ASTMG 154 U V Resistance (1000 hrs) 90 % Every Formulation
Puncture Resistance ASTM D 4833 1b (N) 270(1202) 100 000 sf
Tear Strength ASTM D 4533 Ib (N) 215957 100 000 sf
Grab Strength ASTM D 4632 b (N) 685 (3048) 100 000 sf
Hydraulic
Water Flow Rate ASTM D 4491 ___gp/ft (nvs) Available 500 000 sf
Permittivity ASTM D 4491 sec | upon request 500 000 sf
Water Permeability ASTM D 4491 cmy/sec 500 000 sf
AOS ASTM D 4751 Sieve size (mm) 200 (0 075)* 500 000 sf
Packaging Typical Dimensions

Roll width Direct Measure ft (m) 90(274)

Roll length Direct Measure ft (m) 300 (91 4)

Roll area Direct Measure yd? (m?) 300 (251)

Roll weight Direct Measure 1b (kg) 634 (287)

Roll diameter Direct Measure n 32

Core ID Direct Measure n 425

Labeling Product code roll dimensions fimished product lot and roll number

H Values in weaker pnnciple dircction Unless noted otherwise these values represent minimum average roll values (1 ¢ calculated as the typical minus two dard dcviations Iy

yiciding a97 5 / degree of confidence that any sampic Laken duning qualty assurance tesung will exceed the value reported.}
2 Smalier sicve size number rep the ge roll valuc
3 ASTM D-3786 18 nolonger a recognized test standard by the Amencan Society for Tesung and Matenals
D¢ d at ume of’ (acturing Storage and handling condiions that differ from those found in ASTM D 4873 88 may influcncc these propertics

To alleviate concern for UV exposure all Tenax Ultra-Vera geotextiles are UV stabilized using Hindered Amine Light stabihized polypropylene Our UV
resistance meets or exceeds 90% strength retention for at least 1000 hours

thndered Amine Light Stabilizers (HALS) are the most effective of the light stabilizers for polypropylene HALS work by retarding the photodegradation of
plastics by decomposing the radical intermediates formed during the degradation process

Tenax uses a continuous filament process which allows us to control the formulation of the extruded polymer by adding increased stabilizers dunng
processing The UV resistance can be increased far beyond that of other geotextiles and therefore extend the time Ultra-Vera™ may be left uncovered without
damage or degradation

Sales/Technical Service

4800 East Monument Street Baltimore Maryland 21205 410 522 7000 410 522 7015 (fax) 800 356 8495
Manufacturing/Quality Assurance

200 Miller Sellers Drive  Evergreen Alabama 36401

Engineered for Life 2anibium

© 2002 Tenax Gex les are manuf d by Tenax LLC Evergreen AL. Pnnted in the U S A The infonmation contained herein has been carefully compiled by Tenax Corporation and to the
best of our knowledge accurately represents Tenax product Fmal detemination of the surtability of any infonnation or matenal for the use contemplated and its manner of use 18 the sole
responsibility of the user 8/1/02




LEACHATE COLLECTION PIPING



Chet,

I would like to confirm the details of our phone conversation today
We recommend our 6" 1500 psi internally rated product for you
application Depending on how many slots and the % open area you
require we may have to go up to one of our heavier products like 1750,
2000, 2250 or 2500 psa Obviously the more slots we cut into the pipe
the weaker 1t will become Unfortunately 1t 1s very hard to test the
performance derogation when the pipe 1s slotted We do have experience
we can rely on running our down hole casing products which were
slotted One of my concerns was the possibility of heavy equipment
running over the pipe with very little cover This could be a problem
with the bigger sizes and again may be a good reason to go to heavier
pipe Either way we should be able to accommodate your requirement

Following 1s my understanding of the application

It 1s a landfill where we wi1ill see up to 1200 ft of cover with a
density of 15001bs/cu yard

The temperature 1s ambient and there will be no pressure

The system 1s a grid of pipe and fittings which 1s slotted and gravel
packed for the purpose of collecting waste leach water with a PH of 5
to 8 5

It 1s 1000 acre site and you estimate that you will need about 165,000
ft of pipe and fittings

There will be several smaller branches coming of the main lines

the price of the 6" 1500 line pipe 1s $11 13/ft (I1515GS)

I hope this agrees with your understanding We look forward hearing
more about you application

Regards

Steve

Steve Heintz

VP-Sales and Marketing
Star Fiberglass

Fiber Glass Systems, LP
A Varco Company

2425 SW 36 Street

P O Box 37389

San Antonio, Texas 78237
210-434-5043 phone
210-343-7543 fax
sheintz@varco com

www starfiberglass com
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SECTION 02621

GEOCOMPOSITE DRAINAGE LAYER

PART 1 - GENERAL

101

102

103

SECTION INCLUDES

A Specifications and guidelines for MANUFACTURING and INSTALLING
geocomposite

REFERENCES

A Amencan Society for Testing and Materials (ASTM)
1 D 1505-98 Standard Test Method for Density of Plastics by the Density-
Gradient Technique
2 D 1603-94 Standard Test Method for Carbon Black in Olefin Plastics
3 D 4355-02 Standard Test Method for Deterioration of Geotextiles by Exposure
to Light, Moisture and Heat in a Xenon Arc Type Apparatus
4 D 4491-99 Standard Test Method for Water Permeability of Geotextiles by
Permittivity
5 D 4716-00 Standard Test Method for Determining the (In-Plane) Flow Rate
Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a
Constant Head
6 D 4751-99 Standard Test Method for Determining Apparent Opening
Size of a Geotextile
7 D 4833-88 (1996) Standard Test Method for Index Puncture Resistance
of Geotextiles, Geomembranes and Related Products
8 D 5035-95 Standard Test Method for Breaking Force and Elongation of
Textile Fabncs (Stnp Method)
9 D 5199-99 Standard Test Method for Measunng Nominal Thickness of
Geotextiles and Geomembranes
10 D 5261-92 (1996) Standard Test Method for Measunng the Mass Per Unit Area
of Geotextiles

B Geosynthetic Research Institute (GRI)
1 GRI GC-7 Determination of Adhesion and Bond Strength of Geocomposites

C Relevant publications from the Environmental Protection Agency (EPA)
1 Daniel, D E and R M Koerner, (1993), Technical Guidance Document
Quality Assurance and. Quality Control for Waste Containment Facilities,
EPA/600/R-93/182

DEFINITIONS
A Quality Assurance Officer (CONSULTANT)- Party, independent from
MANUFACTURER and INSTALLER that i1s responsible for observing and

documenting activities related to quality assurance dunng the lining system
construction

B ENGINEER- The individual or firm responsible for the design and preparation of
the project’s Contract Drawings and Specifications

02621 1 Geocomposite Drainage Layer



Geocomposite Manufacturer (MANUFACTURER)- The party responsible for
manufactunng the geocomposite rolls

Geosynthetic Quality Assurance Laboratory (TESTING LABORATORY)-
Party, independent from the MANUFACTURER and INSTALLER,
responsible for conducting laboratory tests on samples of geosynthetics
obtained at the site or during manufacturing, usually under the direction of
the OWNER

INSTALLER- Party responsible for field handling, transporting, storing and
deploying the geocomposite

Lot- A quantity of resin (usually the capacity of one rail car) used to

manufacture polyethylene geocomposite rolls The finished rolls will be identified

by a roll number traceable to the resin lot

104 QUALIFICATIONS

A

B

MANUFACTURER

1 Geocomposite shall be manufactured by the following
a GSE Lining Technology, Inc
b approved equal

2 MANUFACTURER shall have manufactured a minimum of 10,000,000
square feet of polyethylene geocomposite material during the last year

INSTALLER

1 Installation shall be performed by one of the following installation companies

(or approved equal)
a GSE Lining Technology, Inc
b GSE Approved Dealer/ Installer
2 INSTALLER shall have installed a minimum of 500,000 square feet of
geocomposite

3 INSTALLER shall have worked in a similar capacity in complexity to the
project described In the contract documents, and with in at least 500,000
square feet of geonet Iinstallation on each project

4 The Installation Supervisor shall have worked In a similar capacity on projects

similar in size and complexity to the project described in the Contract
Documents

105 MATERIAL LABELING, DELIVERY, STORAGE AND HANDLING

A Labeling- Each roll of geocomposite delivered to the site shall be wrapped and
labeled by the MANUFACTURER The label will identify

ObON =

manufacturer’s name
product identification
length

width

roll number
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B Delivery- Rolls of geonet will be prepared to ship by appropriate means to
‘ prevent damage to the matenal and to facilitate off-loading

C Storage- The on-site storage location for the geocomposite, provided by the
CONTRACTOR to protect the geonet from abrasions, excessive dirt and
moisture shall have the following characteristics

level (no wooden pallets)

smooth

dry

protected from theft and vandalism

adjacent to the area being lined

G WN =

D Handiing
1 The CONTRACTOR and INSTALLER shall handle all geocomposite
In such a manner as to ensure It Is not damaged in any way
2 The INSTALLER shall take any necessary precautions to prevent damage to
underlying layers during placement of the geocomposite

106 WARRANTY

A Matenal shall be warranted, on a pro-rata basis against defects for a period of
1-year from the date of the geocomposite installation

B Installation shall be warranted against defects in workmanshtp for a period of
. 1-year from the date of geocomposite completion

PART 2 - PRODUCTS
2 01 GEOCOMPOSITE PROPERTIES
A A geocomposite shall be manufactured by extruding two crossing strands to form a
bi-planar drainage net structure with a non-woven geotextile bonded to one or both

sides

B The geocomposite specified shall have properties that meet or exceed the values
listed in the following tables below
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GSE FabriNet

LV Resist e, ot et

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE'
Geocomposite 6 oz/vd 8 oz/yd* 10 oz/yd
Product Code ERUITARS FHO080NR0DS | F4 Juingsy
Transmu ~iihy ol miren im sec ASTSEIR AT 0 LIRE A RL{IN BAdily 100 DAL INT0T Jods 10
Iy Acthesam Thin g o CRIGCT T ook g | RURE i 10 178 [IYRE Il
kI Vadih 1t my 4 44 14114 11+ 449
kelllnth 1 m s D U s It 18 0
holl Aa 8 m 13320300, DoAY T YTy g
Geonet core®
Trwn me sty gl mint m s AATUM D 4" e 1w Son _x ) o2y Wb | 266G TU
Thie hdems Al mme ASTADD 21w 10w ot ™ o JRALERY! LN
ol 2om ASTALDY 1) b n nag )y nwy
Tervale Strengh st than N mme | ASTMD 503 1w n 43170 4317w ERENRE
Carhon Bk Content ASTNL D) 1in}, 1 ~ehX0O 1 2 n t
Geotextile (prior to lamination)’

S s por Uingt Aeea cizvd 1 omd ASNTM DY 261 IR HILLTR] (L b B Ty LR ESY
Grab Tl 1h N ASTU D) 465! 1 vt 17001 ) [(XL MY Y1 s
Punciuie Shenth 1hiiN ASTM DD 4h33 IRV ETE: Y34y P20ty HSYREAY
AN LS e mny ASTW D 479 Va0 oug it LI ) B B0 0 1h0t LM ER e
Porontt ity ¢ ASTM D 444 1 a3 i 15 1> 12
Flew Rebe yman lpmm ASTALD) 44 4 1 ader i 1 110 3 80 11404 dhni a3 5 40y
ASTM D 4300 aancr wir hoursy fone por termul atoon 7 n o

NOTES

M Dnomant ot D 1 actoa Taad of 10000 gal weler &1 79

¢~

burween ool psres

- Ppcfent or oerl s of <o am st on

» 'avsal auexilus ce avaledle cd Moy se s pol ad o3 ceresmines oy S5E

ar 12 m avies

*Tho.e arn MARY scluet 2at © @ bo.oc on the currudal ve audy ot spuciTors eulng ant Lo urm ed by Gor ADS in mm 13 max rur cversge ol alue
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GSE FabriNet HF

‘ TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE®
Geocomposite 6 oz/yd? 8 oz/yd* 10 oz/yd
Product Code F52060060S F52080080S | F52100100S
Transmussivity gal/min/ft (m¥/sec) | ASTM D 4716 00 1/540 000 f? 241(5x10%) | 241 (5x104 | 241 (5x10°)
Ply Adhesion Ib/in (g/cm) GRIGC 7 1/50 000 fi? 10(178) 10(178) 10(178)
Roll Width ft {m) 14544 145(44) 14544
Roll Length ft (m) 200 (60) 190 (57 9) 180 (54 9)
Roll Area ft? (m? 2900 (269) 2755 (256) 2610(242)
Geonet core®
Transmissivity ™ gal/min/ft (m*/sec) | ASTM D 4716-00 1449 (3x10% | 1449 (3x10%) | 1449 (3x10?)
Thickness mil (mm) ASTM D 5199 1/50 000 ft? 250 (6 3) 250 (6 3) 250 (6 3)
Density glem®  _ ASTM D 1505 1/50 000 ft? 094 094 094
Tensile Strength (MD) Ib/in (N/mm) | ASTM D 5035 1/50 000 ft? 55(96) 55(96) 55(96)
Carbon Black Content % ASTM D 1603 1/50 000 ft? 20 20 20
Geotextile (prior to lamination)®
Mass per Unit Area oz/yd’ (g/m?) ASTM D 5261 1/90 000 ft? 6 (200) 8(270) 10 (335)
Grab Tensile |b (N) ASTM D 4632 1/90 000 ft? 170 (755) 220 (975) 260 (1 155)
Puncture Strength |b (N) ASTM D 43833 1/90 000 ft? 90 (395) 120 (525) 165 (725)
AOS US Sieve (mm) ASTM D 4751 1/540 000 f 70 (0 212) 80 (0 180) 100 (0 150)
Permittivity (sec') ASTM D 4491 1/540 000 ft? 15 15 12
Flow Rate gpm/it (I/min/m?) ASTM D 4491 1/540 000 f? 110 (4 480) 110 (4 480) 85 (3 460)
UV Resistance % Retained ASTM D 4355 (after 500 hours)} once per formulation 70 70 70

. NOTES
* BGradient of 0 1 normal load of 10 000 psf water at 70 F between stainless steel plates for 15 minutes

"tomponenr properties prior to lamnation
* Hlsgveral geotextiles are avalable and may be supplied as determined by GSE

HThese are MARY values and are based on the cumulative results of specimens tested and as determined by GSE ACS in mm 1s @ maxumum average ol value
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GSE FabriNet HS

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE®?
Geocomposite 6 oz/yd? 8 oz/yd* 10 oz/yd*
Product Code F72060060S F72080080S F72100100S
Transmissivity ' gal/min/ft (m?/sec) | ASTM D 4716-00 1/540 000 ft? 338(70x109[338(70x109)338(70x10
Ply Adhesion  Ib/in (g/cm) GRIGC7 1/50 000 ft? 10(178) 10(178) 10(178)
Roll Width it (m) 145 (4 4) 145 (4 4) 145(44)
Roll Length ft (m) 180 (54) 170 (51) 160 (48)
Roll Area ftt (m?) 2610(242) 2465 (229) 2320 (215)
Geonet core®
Transmissivity ™ gal/min/ft {m*/sec) | ASTM D 4716 00 2898(6x10%) | 2898(6x 107 | 2898 (6 x 10?)
Thickness mil (mm) ASTM D 5199 1/50 000 ft? 275(7) 275 1(7) 275 (7)
Density g/cm® ASTM D 1505 1/50 000 fi? 094 094 094
Tensile Strength (MD) Ibfin (N/mm) | ASTM D 5035 1/50 000 ft? 65 (11 5) 65 (11 5) 65 (11 5)
Carbon Black Content % ASTM D 1603 1/50 000 ft2 20 20 20
Geotextile (prior to lamination)®*

Mass per Unit Area ozfyd? (gfm?) | ASTM D 5261 1/90 000 ft? 6 (200) 8(270) 10 (335)
Grab Tensile |b (N) ASTM D 4632 1/90 000 ft? 170(755) 220 (975) 260 (1 155)
Puncture Strength b (N) ASTM D 4833 1/90 000 ft? 90 (395) 120 (525) 165 (725)
AOS US Sieve (mm) ASTM D 4751 1/540 000 ft? 70(0 212) 80 (0 180) 100 (0 150)
Permittivity (sec') ASTM D 4491 1/540 000 ft? 15 15 12
Flow Rate gpm/ft? (I/min/m?) ASTM D 4491 1/540 000 ft* 110 (4 480) 110 (4 480) 85 (3 460)
UV Resistance % Retained ASTM D 4355 (after 500 hours) |once per foimulation 70 70 70

NOTES:

* “iGradient of 0 1 normal load of 10 000 psf water al 70 F (20 C) between stainless steel plates for 15 mmutes

A4 b’Componenl propertles prior to lamination

HiSeveral gectextlles are available and may be supplied as determmned by GSE

HThese are MARY values and are based on the cumulative results of specimens tested by GSE AOS in mm 1s @ maxumum average roll value
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GSE FabriNet UF

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE ROLL VALUE®?
Geocomposite 6 oz/yd? 8 0z/yd* 10 oz/yd*
Product Code F82060060S F820800805 | F82100100S
Transmissivity @, gal/min/ft (m*/sec) | ASTM D 4716-00 1/540 000 ft2 435(90x10)f 435(90x104|435(90x10%
Ply Adhesion Ib/in (g/cm) GRIGC7 1/50 000 ft? 10(178) 10(178) 10(178)
Roll Width ft (m) 145 (4 4) 14544 1454 4)
Roll Length ft (m) 160 (48) 150 (45) 140 (42)
Roll Area, fi? (m?) 2,320 (215) 2,175 (202) 2030 (188)
Geonet core®
Transmissivity® gal/min/ft (m*/sec) | ASTM D 4716 00 3864 (8x10%) | 3864 (8x10%|3864(8x10%
Thickness mil {mm) ASTM D 5199 1/50 000 ft? 300 (7 6) 300 (7 6) 300(7 6)
Density g/cm’ ASTM D 1505 1/50,000 fi? 094 094 094
Tensile Strength (MD) 1b/in (N/mm) | ASTM D 5035 1/50 000 f? 75(133) 75(133) 75(133)
Carbon Black Content, % ASTM D 1603 1/50 000 ft? 20 20 20
Geotextile (prior to lamination)®*

Mass per Unit Area oz/yd? (g/m?) | ASTM D 5261 1/90 000 fi* 6 (200) 8 (270) 10 (335)
Grab Tensile Ib (N) ASTM D 4632 1/90 000 ft? 170 (755) 220(975) 260 (1 155)
Puncture Strength b (N) ASTM D 4833 1/90 000 fi? 90 (395) 120 (525) 165 {725)
AOS US Sieve (mm) ASTM D 4751 1/540 000 ft? 70 (0 212) 80 (0 180) 100 (0 150)
Permittivity (sec') ASTM D 4491 1/540 000 fi? 15 15 12
Flow Rate gpm/ft? (/min/m?) ASTM D 4491 1/540 000 ft? 110 (4,480) 110 (4 480) 85 (3 460)
UV Resistance % Retained ASTM D 4355 (after 500 hours) lonce per formulation 70 70 70
NOTES:
o biGradient of 0 1 normal load of 10 000 psf water at 70 F [20 C) between stoinless sleel plales for 15 minutes
EiComponent propertias prior to lamination Net thickness 1s @ typical value
Hseveral geotextiles are available and may be supplied as delermined by GSE
Hhese are MARY values and are based on the cumulative results of spacimens lesled by GSE AOS in mm is a maximum average roll value
C Resin
1 Resin shall be new first quality, compounded polyethylene resin
2 Natural resin (without carbon black) shall meet the following additional
minimum requirements
Table 02621-3
Property Test Method " Value
Density (g/cm3) ASTM D 1505 >0 94
Melt Flow index (g/10 ASTM D 1238 <10
min)

'GSE utilizes test equipment and procedures that enable effective and
economical confirmation that the product will conform to specifications based
on the noted procedures Some test procedures have been modified for
application to geosynthetics All procedures and values are subject to change
without prior notification
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202 MANUFACTURING QUALITY CONTROL

A The geocomposite shall be manufactured in accordance with the Manufacturer’s
Quality Control Plan submitted to and approved by the ENGINEER

B The geocomposite shall be tested according to the test methods and frequencies

listed below

Table 02621-4

Manufacturing Quality Control Test Frequencies

Characteristics Test Method Units FREQUENCY
Bi-Planar

Resin
Polymer Density ASTM D 1505 g/em® Once Per Lot
Melt Flow Index ASTM D 1238 g/10 min Once Per Lot
Geonet Test
Carbon Black ASTM D 1603 % 1/50,000 ft*
Tensile Strength, MD ASTM D 5035 Ibs/ ft 1/50,000 ft?
Density ASTM D 1505 g/cm® 1/50,000 ft2
Geotextile Tesls
Mass per Unit Area ASTM D 5261 oz/yd* 1/90,000 ft°
Grab Tensile ASTM D 4632 Ibs 1/90,000 ft?
Puncture ASTM D 4833 Ibs 1/90,000 ft?
AOS, US Sieve ASTM D 4751 mm 1/540,000 ft?
Water Flow Rate ASTM D 4491 gpm/ft? 1/540,000 ft?
UV Resistance ASTM D 4355 % retained Once per resin formulation

(after 500 hours)

Geocomposite Tests

Ply Adhesion
Transmissivity

GRI GC-7

ASTM D 4716-00

Ibs/ In
m?/sec

1/50,000 ft*
1/540,000 ft?

PART 3 - EXECUTION
301 FAMILIARIZATION

A Inspection

1 Prior to implementing any of the work in the Section to be lined, the

INSTALLER

shall carefully inspect the installed work of all other Sections and verify that all
work 1s complete to the point where the Installation of the Section may properly

commence without adverse impact

2 Ifthe INSTALLER has any concerns regarding the installed work of other
Sections, he shall notify the Project ENGINEER

302 MATERIAL PLACEMENT

A The geocomposite roll should be installed in the direction of the slope and in the
intended direction of flow unless otherwise specified by the ENGINEER
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303

If the project contains long, steep slopes, special care should be taken so that
only full length rolls are used at the top of the slope

In the presence of wind, all geocomposites shall be weighted down with sandbags
or the equivalent Such sandbags shall be used during placement and remain
until replaced with cover matenal

If the project includes an anchor trench at the top of the slopes, the geocomposite
shall be properly anchored to resist sliding Anchor trench compacting equipment
shall not come Into direct contact with the geocomposite

In applying fill matenal, no equipment can drive directly across the geocomposite
The specified fill matenal shall be placed and spread utilizing vehicles with a low
ground pressure

F The cover soll shall be placed in the geocomposite in a manner that prevents

damage to the geocomposite Placement of the cover solil shall proceed
immediately following the placement and inspection of the geocomposite

SEAMS AND OVERLAPS

A

Each component of the geocomposite will be secured or seamed to the like
component at overlaps

Geonet Components

1 Adjacent edges of the geonet along the length of the geocomposite roll shall
be placed with the edges of each geonet butted against each other

2 The overlaps shall be joined by tying the geonet structure with cable ties
These ties shall be spaced every 5 feet along the roll length

3 Adjoining geocomposite rolls (end to end) across the roll width should be
shingled down In the direction of the slope, with the geonet portion of the top
overlapping the geonet portion of the bottom geocomposite a minimum of 12
Inches across the roll width

4 The geonet portion should be tied every 6 inches in the anchor trench or as
specified by the ENGINEER

304 REPAIR

A

B

Pnor to covenng the deployed geocomposite, each roll shall be inspected for
damage resulting from construction

Any nps, tears or damaged areas on the deployed geocomposite shall be
removed and patched The patch shall be secured to the orginal geonet by tying
every 6 Inches with the approved tying devices If the area to be repaired is more
than 50 percent of the width of the panel, the damaged area shall be cut out and
the two portions of the geonet shall be cut out and the two portions of the geonet
shall be joined in accordance with Subsection 3 03

- END OF SECTION -
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10 Overview
ASTM Practices that this guide lists include the following

20

30

40

ASTM D 6392 Standard Test Methods For Determining The Integrity Of Non-Reinforced
Geomembrane Seams Produced Using Thermo Fusion Methods

ASTM D 5820 Standard Practice For Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes

ASTM D-5641 Standard Practice For Geomembrane Seam Evaluation By Vacuum Chamber
ASTM D 6497 Standard Guide For Mechanical Attachment of Geomembrane to Penetrations or
Structures

Material Delivery
201 Uponarrival on site the QA Consultant (QA) will do an inventory of materials on the
job site

202  Roll numbers of liner textile geonet and composite will be logged on the Inventory
Check List and cross-referenced with bills of lading

203  Any visible damage to roll materials should be noted on the roll and Inventory Check
List

Earthwork
301 The General Contractor is responsible for preparing and maintaining the subgrade The
subgrade should be prepared and maintained per the individual job specifications

302 Subgrade Surface Acceptance - The QA Site Manager shall be responsible for assuring
that the subgrade surface has been properly prepared for deployment of
geosynthetics

Panel Placement
401 Each panel will be assigned a number as detailed below

4 0la When there is only one layer panels may be designated with a number only
e 12,3,4etc

4 01b When two or more layers are required use a letter and number 1 e
Secondary Liner S1, S2, S3, S4 etc  Primary Liner P1 P2 P3 P4etc Tertiary
Liner T1 T2 T3, T4 etc



402

403

404

405

406

This numbering system should be used whenever possible Agreement to a panel
numbering system should be made at the pre construction meeting If possible

Panel numbers shall be written in large block letters in the center of each deployed
panel The roll number date of deployment and length (gross) should be noted below
the panel number All noting should be made so that they are easily visible from a
distance On long panels it i1s beneficial to write information at both ends

Panel Numbers shall be logged on the Panel Placement Log along with the roll number
and gross length

If there I1s a partial roll left after deployment it 1s important to write the last four digits
of the roll number several times for future identification along with the estimated
length

Deployment of geomembrane panels shall be performed in a manner that will comply
with the foIIow’mg guidelines

4 06a Unroll geomembrane using methods that will not damage geomembrane and
will protect underlying surface from damage (spreader bar, protected
equipment bucket)

4 06b Place ballast (commonly sandbags) on geomembrane which will not damage
geomembrane to prevent wind uplft

4 06¢c Personnel walking on geomembrane shall not engage in activities or wear
shoes that could damage it Smoking will not be permitted on the
geomembrane

4 06d Do not allow heavy vehicular traffic directly on geomembrane Rubber
tired/tracked ATV's and trucks are acceptable if wheel contact is less than 8

psi

4 06e Protect geomembrane in areas of heavy traffic by placing protective cover over
the geomembrane

4 06f Driver shall check for sharp edges, embedded rocks or other foreign material
stuck into or protruding out from tires/tracks prior to driving on any
geosynthetic layer

406g Path driven on geosynthetics shall be as straight as possible with no sharp
turns sudden stops, or quick starts

4 06h Areas where driving occurs shall be continuously and tﬁoroughly inspected
throughout the deployment process by the contractor and the third party CQA



50

Trial Welds

501 Seaming apparatus shall be allowed to warm up a minimum of 15 minutes before

performing trial welds

502 Each seaming apparatus along with the Welding Tech will pass a trial weld prior to use
Trial welds to be performed in the morning and afternoon as a mimimum as well as

whenever there Is a power shutdown

503  Fusion or wedge welds will always be performed or conducted on samples at least 6
long Extrusion welds will be done on samples at least 3' long

Note Always perform trial welds in the same conditions that exist on the job Run the
trial welds on the ground, not the installed iner Do not use a wind break unless you
are using one on the job

504  Sampling Procedure

5 04a

5 04b

5 04c

5 04d

5 05 Die Cutter

505a

505b

505c

5 05d

Cut4 1" wide specimens from the trial weld sample Operating temperatures
should be monitored while welding

Specimens will always be cut using a 1" die cutter so the peel values may be
used for qualitative analysis

When cutting coupons from the trial weld samples the inside and outside
tracks on the coupon should be identified to assist in troubleshooting
problems in case the weld fails The outside track will be defined as the track
which would be peeled if pulling the overlap exposed in a typical installation
or the seam which 1s closest to the edge of the top sheet The inside track s
the seam closest to the edge of the bottom sheet

Place a small mark on the exposed (Top) overlap to denote the outside track
prior to testing trial welds

Only cut one sample at a time to avoid damaging the die cutter
Samples should be free of sand and gnit prior to cutting sample

Inspect the die edge weekly for nicks dents or signs of dullness Dullness of
the cutting edge may damage the units

Remove die when edge has been dulled and lightly reshape it with a medium
hand file When wear i1s excessive return it for a replacement die



5 05e

5 05d

When the cutting board becomes deeply scored and/or interferes with coupon
cutting 1t should be replaced

To adjust the depth of the die cut into the cutting board after replacing the
cutting board or sharpening the die 0015 washer shims can be added or
removed between the cutting ram and the ram extension Only add shims
when cutting 1s difficult due to lack of depth of cut

5 06 Trnial Weld Testing

5 06a

5 06b

5 06¢

5 06éd

Allow coupons to cool prior to testing Avoid separating the coupons while hot
as failure of the sheet may be initiated and false readings indicated

In extreme heat the coupons may need to be cooled, using water or an
insulated cooler prior to peel testing Lab conditions specify 70 degrees (plus
or minus 4 degrees) Fahrenheit Coupon temperatures greater than 70 degrees
may result in lowered strengths

Visually inspect the coupons for squeeze-out, footprint pressure and general
appearance

Each of the 4 coupons will be tested in peel on the field tensiometer at a
separation rate of 2" per minute (for HDPE) Shear tests in addition to the peel
tests, will be performed If required by a site specific QA Plan

5 07 Pass/Fail Criteria

507a

Criteria for passing trial welds will be as follows

1) Seam must exhibit film tear bond (FTB) Trial welds should have no
Incursion into the weld

2) Peel and shear values shall meet or exceed the values listed below for HDPE
smooth or textured sheet (@ 2 /min)



Minimum Weld Values for HDPE Geomembranes

Thickness, mil {mm)

g 30(075) | 40(10) : 80 (2.0 | 100(2.5) %120 (30)

. PR - W :
Peel Strength (fusion) pp (kN/) ASTMD 6392 | 49(86) | 65(114) | 98(172) | 130(228) | 162 (284) | 196 (34 3)
Peel Strength (extrusion) ppi (kN/m) | ASTMD 6392 | 39(68) | 52(31) | 78(137) | 104(182) | 130(228) | 157 (27 5)
Shear Strength (fusion & ext) ppi (kN/m) ASTMD6392 | 61(107) | 81(142) | 121(212) | 162 (284) | 203 (355) | 242 (42 4)

507b Both tracks of fusion welded samples must pass for the trial weld to be
considered acceptable If any of the four coupons fail either due to seam
incursion (no FTB) or low strength values the trial weld must be re done

507c The QA will give approval to proceed with welding after observing and

recording all trial welds

5 08 Trial Weld Documentation

508a All tnal weld data will be logged on the Trial Weld log

508b When logging fusion welded peel values on the Trial Weld log indicate the
values for the outside track first followed by the inside track

508c Speed and temperature settings will be recorded for each machine's trial weld

60 Geomembrane Field Seaming
601 Theseam number takes the identity of the panels on each side The seam between
panels 1 & 2 becomes Seam 1/2 These lengths and seam numbers shall be recorded in

the Seam Log

602  Welding Technicians will mark their initials/employee number machine number date
and time at the start of every seam Technician should also periodically mark
temperatures along the seam and at the end of the seam

6 03  Approved processes for field seaming and repairing are extrusion welding and fusion
welding All welding equipment shall have accurate temperature monitoring devices

installed and working to ensure proper measurement




604

6 05

6 06

6 07

Extruston welding shall be used primarily for repairs patching and special detail
fabricating and may be used for seaming The Site Manager shall verify that

1) equipment in use Is functioning properly

2) welding personnel are purging the machine of heat degraded extrudate prior to
actual use

3) all work 1s performed on clean surfaces and done In a professional manner
4) no seaming will be performed In adverse weather conditions

Fusion welding, shall be used for seaming panels together and is not used for patching
or detall work The Site Manager shall verify that

1) the equipment used 1s functioning properly

2) seaming personnel are working in a professional manner and are attentive to their
duties

3) no seaming will be performed in adverse weather conditions
Seam preparation the welding technician shall verify that

1) prior to seaming the seaming area Is free of moisture dust dirt sand or debris of
any nature

2) the seam Is overlapped properly for fusion welding

3) the seam I1s overlapped or extended beyond damaged areas at least 4" when
extrusion welding

4) the seam s properly heat tacked and abraded when extrusion welding
5) seams are welded with fewest number of unmatched wrinkles or "fishmouths"

No seaming will be performed in ambient air temperatures or adverse weather
conditions that would jeopardize the integrity of the liner installation

7 0 Field Destructive Testing

701

Destructive seam tests shall be performed to evaluate bonded seam strength The
frequency of sample removal shall be one sample per 500' of seam, unless specific site
specifications differ Location of the destructive samples will be selected and marked
by the QA Technician or third party QA Field testing should take place as soon as
possible after seam 1s completed



702 Samples should be labeled in numerical order | e DS-1 DS 2 etc  This should carry
thru any layers and or multiple ponds do not start numbering from 1 again (This is the
preferred method)

7 03 The size of samples and distribution should be approximately 12" x 25"(size may vary
dependent on job requirements) and distributed as follows

703a 12" x 12" piece given to QA Technician for field testing
703b 12" x 12 piece given to third party for independent testing or archiving

NOTE All samples will be labeled showing test number seam number machine
number, job number, date welded and welding tech number

704 The sample given to the QA Technician in the field shall have ten coupons cut
and be tested with a tensiometer adjusted to a pull rate as shown below The strength
of five out of five specimens should meet or exceed the values below

1) Seam must exhibit film tear bond (FTB) Welds should have £25% incursion
into the weld

2) Peel and shear values shall meet or exceed the values listed below for HDPE
smooth or textured sheet (@ 2"/min )

Minimum Weld Values for HDPE Geomembranes

A gt

ASTM D 6392 49 (8 6)

Peel Strength (fusion) ppi (kN/h])
Peel Strength (extrusion) ppi (kN/m) ASTM D 6392 39 (6 8) 52(91) 78 (137) 104 (18 2) | 130(228) 157 (27 5)

Shear Strength (fusion & ext) ppr (kN/m) ASTMD 6392 | 61(107) | 81(142) | 121 (212) | 162 (284) | 203(355) | 242 (42 4)

705  All weld destructive test data will be logged on the Destructive Test Log

706  When logging fusion welded peel values on the Destructive Test Log, indicate the
values for the outside track first, followed by the inside track

7 08  Test results will be noted in the Destructive Test Log as P (pass) or F (fail)



80

709

710

If test fails, additional samples will be cut, approximately 10 on each side of the failed
test and retested These will be labeled A (after) & B (before) This procedure will
repeat itself until a sample passes Then the area of failled seam between the two tests
that pass will be capped or reconstructed

In lieu of taking an excessive number of samples the Site Manager may opt to
extrusion weld the flap or cap the entire seam and then non destructively test
according to Section 8 0

Non-Destructive Testing

801

802

All seams shall be non destructively tested their full length using an air pressure or
vacuum test The purpose of this test i1s to check the continuity of the seam

Air testing, the following procedures are applicable to those seams welded with a
double seam fusion welder

802a The equipment used shall consist of an air tank or pump capable of producing
a minimum 35 psi and a sharp needle with a pressure gauge attached to insert
into the air chamber

8 02b Seal both ends of the seam by heating and then squeezing together Insert the
needle with the gauge into the air channel, it may be necessary to heat the
liner to make this easier Pressurize the air channel to 30psi  Note time test
starts and wait a mimimum of 5 minutes to check |If pressure after five
minutes has dropped less than 2 psi then the test 1s successful (thickness of
material may cause variance}

802c Cut opposite seam end and listen for pressure release to verify full seam has
been tested

802d Ifthe test falls follow these procedures

a) While channel 1s under pressure walk the length of the seam listening for a
leak

b) While channel i1s under pressure apply a soapy solution to the seam edge
and look for bubbles formed by air escaping

c) Re-test the seam in smaller increments unti} the leak is found

802e Once the leak 1s found using one of the procedures above cut out the leak
area and retest the portions of the seams between the leak areas as per 8 02a
to 8 02c above Continue this procedure until all sections of the seam pass the
pressure test



8 02f Repair the leak with a patch and vacuum test again
8 02g All non destructive tests will be noted in the Non Destructive Test/Repair log

803  Vacuum testing, the following procedures are applicable to those seams welded with a
extrusion welder

803a The equipment used shall consist of an vacuum pumping device a vacuum box
and a foaming agent in solution

803b Wet a section with the foaming agent place vacuum box over wetted area
Evacuate air from the vacuum box to a pressure suitable to affect a seal
between the box and geomembrane Observe the seam through the viewing
window for the presence of soap bubbles emitting from the seam

803c If no bubbles are observed move box to the next area for testing If bubbles
are observed, mark the area of the leak for repair as per Section 10 0 and
retest as per Section 8 03

Note If vacuum testing fusion welded seams the overlap flap must be cut off
to perform the tests

‘ 90 Defects and Repairs

901 identification all seams and non seam areas of the geomembrane lining system shall
be examined for defects in the seam and sheet

902 Identification of the defect should be made using the following procedures

902a For any defect in the seam or sheet that is an actual breach (hole) in the liner,
installation personnel shall circle the defect and mark with the letter ' P along
side the circle The letter "P indicates a patch is required

902b For any defect that i1s not an actual hole, installation personnel shall only circle
the defect indicating that the repair method may be only an extruded bead
and that a patch Is not required

902c Each suspect area that has been identified as needing repair shall be repaired
in accordance with this section and Non-Destructively tested as per Section
8 0 After all work 1s complete the Site Manager will conduct a final
walkthrough to confirm all repairs have been completed and debris removed
Only after this final evaluation by the Site Manager and Owner/Agent shall any
material be placed over the installed liner



10 0 Repair Procedures
1001 Any Portion of the Geomembrane liner system exhibiting a defect which has been
marked for repair may be repaired with any one or combination of the following
procedures

1) Patching - used to repair holes tears undispersed raw materials in the
sheet and dented areas

2) Grind and Reweld used to repair small sections of extruded seams
3) Spot Welding - Used to repair small minor localized flaws

4) Flap Welding Used to extrusion weld the flap of a fusion weld in lieu of a
full cap

5) Capping Used to repair failed seams
6) Topping - Application of extrudate bead directly to existing seams
10 02 The following conditions shall apply to the above methods
1) Surfaces of the geomembrane which are to be repaired shall be roughened
. 2) All surfaces must be clean and dry at the time of the repair
3) All seaming equipment used in repairing procedures shall be qualified

4) All patches and caps shall extend at least 4' beyond the edge of the defect and all
patches must have rounded corners

5) All cut out holes in liner must have rounded corners 3" min radius

\

11 0 As-Built Drawing Procedures
11 01 Liner Layout

11 01a Submitted As-built Drawings should always be on blank outlines When
outlines are not available plain paper may be used

11 01b Accuracy to the way seams fit or join

11 01c Using different colors makes information easier to see Drawings may be done
in ink or pencil, but writing must be neat

11 01d Do not write so small that 1t 1s hard to read

11 0le Suggested scale s 1" = 40' (Other scales may be used If required)



11 02 Anchor Trenches

11 02a The amount of liner actually in the trench should be noted on the drawing If
amount differs show all differences and approximate locations

11 02b If anchor trench is larger than shown on construction drawings then a written
approval should be obtained from the Owner/Agent representative This
should be mcluded in the as built package

11 03 Panel & Roll Numbers

11 03a Each panel will be assigned a number as detailed below When there 1s only
one layer panels may be designate with a numberonly,1e 1 2 3 4etc

11 03b When two or more layers are required use a letter and number ;e
Secondary Liner S1,S2 S3 S4 etc
Primary Liner P1 P2 P3 P4 etc
Tertiary Liner T1 T2 T3 T4 etc

11 03c This numbering system should be used whenever possible Agreement to a
‘ panel numbering system should be made at the pre construction meeting if
possible

11 03d Panel numbers shall be written in large block letters in the center of each
deployed panel The roll number, date of deployment and gross length should
be noted below the panel number All notations should be made so that they
are easlly vis ible from a distance On long panels it 1s beneficial to write
information at both ends

11 03e Whenever possible, roll numbers should be placed next to panel numbers on
the field copies of the as built drawing

11 04 Seam Lengths

11 04a Every seam length that is not a cross seam must be noted This includes
rectangles squares, pies and any other shape

11 04b It 1s assumed that all regular cross seams are either 22’ or 34 wide unless they
are not full width panels they do not have to be noted on the drawing Panel
{ ‘ widths are measured perpendicularly across the panels

11 04c All dimensions should be called out in tenths of a foot

11 05 Tests

. \



11 05a All test markings should conform to the "Legend on the blank outline

11 05b It can be assumed that all seam junctions will have a patch therefore it s only
necessary to note If they don't

11 06 Seam Numbers

11 06a Since the seam number 1s drawn from the adjoining panels (l e 1/2 10/11
etc ) there i1s no need to call out seam numbers on the drawings

11 07 Miscellaneous

11 07a QA's name should be on all drawings and paperwork

12



Forms




Inventory Check List Date

Project | Site Manager

Project # QA Technician Page of

Matenal Roll # Date Used Matenal Roll# Date Used| Matenal Roll # Date Used | Matenal Roll # Date Used
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Project Name
Location

Job Number

Q A Technician

Panel Roll
Number Number

Geomembranes Installation Quality Assurance Manual

Quality Assvrance Forms

Panel Placement Log

Deployment
Date

Width
(Feet)

Site Manager

Matenal

Sheet Thickness

Smooth Textured
Length Square Feet Square Feet
(Feet) Smooth Textured



Geomembranes Installation Quality Assurance Manual

Quality Assvrance Forms

Tnal Weld Log

Project Name Site Manager

Location Matenal

Job Number Sheet Thickness

QA Technician Smooth Textured

Trial Dateof Timeof Technicans Machine Ambient Wedge Speed Peel Peel Peel Peel Shear Shear Shear Shear FTB Pass
No Tnal Tnal ID Number Number  Temp Mass Preheat  pp pp! pp! pp1 pp! pp! ppI ppi Y/N Fal




Geomembranes Installation Quality Assurance Manual

Quality Assurance Forms

Seam Log
Project Name Site Manager
Location Matenal
Job Number Sheet Thickness
Q A Techncian Smooth Textured
Seam Time of Date of Type of Length of Machine Technician

Number Weld Weld Weld Seam Number ID Number



Destructive Test Log

Project Name Site Manager Fusion (pp1) Extrusion (pp1)
Location Matenal Min Peel Min Peel

Job Number Sheet Thickness Min Shear Min Shear

Q A Technician Smooth Textured

sample  Date Seam Technician Machine Location Peel Peel Peel Peel Peel Shear Shear Shear Shear Shear FTB Pass/
No Welded Number ID Number TypeaNo ppl Ppl pp ppt PPt ppt ppt ppt ppt ppt Y/N Fail
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Non-Destuctive Test / Repair Log

Project Name Site Manager
Location Matenal
Job Number Sheet Thickness

Q A Technician

Seam Test Technician Test Type  Arr Pressure Test  Test Result

Reparr Locations
Number Date ID Number (AorV) psistart psifinish (P orF) P
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APPENDIX H
LEACHATE COLLECTION SYSTEM

MODELING OUTPUT FILES AND
CALCULATIONS

AN
.
1 B A L
N sy s = N . ) 57
N .
' : . H L 4
: &
- 2 L3 .
, i - K » ¢ .
v 1 I 1 i
.
k"
| v
- t ]
n kl 4 Nl - o o« %
« £ ] B 0 i
s A . . o ke LR :
Ly ¢ oduyl WB ¥y R N N ) IRd
E ;

’ “ . % R 0
Nk <y ¥ 4 %i 0 g i TR N
VR TR SR b o

W5 = e, ¥ FERTR Ndsa gy TR Oy &
N (o };;ht;ﬁ’" At T N e - ‘J.“'i,‘!%\‘ :
A "’WQ,M" B wrh ‘?\i‘» PRI TN . f@;i»r?““rﬁs H
] AN (i - 3 LS t
S el e P 1 f ! rl' o 5 J")i ‘ﬁt_};}‘{“\,&i‘(@
g ; P 3 i ] ‘L\-““Es:‘f s
- gy o M
b H E}L’f: i \Vf ¢
‘ot ¥ ey o 'y
e o B N
T " 18, ¢
Lo i, >
! v
; »
2 g
i A
! ! 1 fewm ’ -
- 3
P~ L : I
- ' : 3 - e
¥ T {
"
i
' [ . i
4 Ty ﬁ’;
i ]
ES £
i ' Y
" At 3§




LEACHATE COLLECTION MODELING
OPEN CELL CASE
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3 07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE x \shire\help\proprecp D4
TEMPERATURE DATA FILE X \shire\help\protemp D7
SOLAR RADIATION DATA FILE x \shire\help\prosolar D13
EVAPOTRANSPIRATION DATA x \shire\help\evapol2 D11
SOIL AND DESIGN DATA FILE x \shire\help\peaknoco D10
OUTPUT DATA FILE x \shire\help\penccoot OUT
TIME 14 29 DATE 8/ 6/2003
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NOTE

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY = 0 2440 VOL/VOL

WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2048 VOL/VOL
EFFECTIVE SAT HYD COND = 0 999999975000E-05 CM/SEC

1 of 40



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL
FIELD CAPACITY 0 2920 VOL/VOL
WILTING POINT 0 0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND = 0 100000005000E-02

I

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2440 VOL/VOL
EFFECTIVE SAT HYD COND = 0 999999975000E-05

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL
FIELD CAPACITY = 0 2920 VOL/VOL

WILTING POINT 0 0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND = 0 100000005000E-02

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12 00 INCHES

POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY = 0 2440 VOL/VOL
WILTING POINT = 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT = 0 2440 VOL/VOL

2 of 40

CM/SEC

CM/SEC

CM/SEC



EFFECTIVE SAT HYD COND = 0 999999975000E-05 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES

POROSITY = 0 6710 VOL/VOL

FIELD CAPACITY = 0 2920 VOL/VOL

WILTING POINT = 0 0770 VOL/VOL

INITIAL SOIL WATER CONTENT = 0 2920 VOL/VOL

EFFECTIVE SAT HYD COND = (0 100000005000E-02 CM/SEC
LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL

FIELD CAPACITY 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2440 VOL/VOL
EFFECTIVE SAT HYD COND 0 999999975000E-05 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL
FIELD CAPACITY = 0 2920 VOL/VOL

WILTING POINT 0 0770 VOL/VOL

INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND = 0 100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL

3 0f 40



FIELD CAPACITY = 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2440 VOL/VOL
EFFECTIVE SAT HYD COND = (0 999999975000E-05 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL

FIELD CAPACITY 0 2920 VOL/VOL
WILTING POINT 0 0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND = 0 100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL

FIELD CAPACITY 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2460 VOL/VOL
EFFECTIVE SAT HYD COND 0 999999975000E-05 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL
FIELD CAPACITY = 0 2920 VOL/VOL

WILTING POINT 0 0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND = (0 100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER

4 0f40



MATERIAL TEXTURE NUMBER 0
THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2440 VOL/VOL
EFFECTIVE SAT HYD COND = 0 999999975000E-05

1l

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 180 00 INCHES
POROSITY = 0 6710 VOL/VOL
FIELD CAPACITY 0 2920 VOL/VOL
WILTING POINT 0 0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2920 VOL/VOL
EFFECTIVE SAT HYD COND 0 100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 12 00 INCHES
POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY 0 2440 VOL/VOL
WILTING POINT 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT 0 2440 VOL/VOL
EFFECTIVE SAT HYD COND = 0 999999975000E-05

I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 180 00 INCHES

POROSITY = 0 6710 VOL/VOL

FIELD CAPACITY = 0 2920 VOL/VOL

WILTING POINT = 0 0770 VOL/VOL

INITIAL SOIL WATER CONTENT = 0 2920 VOL/VOL

EFFECTIVE SAT HYD COND = 0 100000005000E-02
LAYER 17

50f40

CM/SEC

CM/SEC

CM/SEC

CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT HYD COND

12
0
0
0
0

0
00
3980
2440
1360
2440

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT HYD COND

18

180 00

0
0
0
0

6710
2920
0770
25920

0 999999975000E-05 CM/SEC

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT HYD COND

24

0
0
0
0

0
00
3970
0320
0130
0320

0 100000005000E-02 CM/SEC

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

1 00000000000

CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE SCS RUNOFF CURVE NUMBER WAS

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE

6 0of 40

USER-SPECIFIED

79
100
1000
12

2

4

1

00
0
000
0
458
776
632

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES



INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

i

0 000

499 71
499 71
0 00

3
3

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

SALT LAKE CITY UTAH

STATION LATITUDE
MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY

i

AVERAGE 4TH QUARTER RELATIVE HUMIDITY =

NOTE PRECIPITATION DATA FOR
WAS ENTERED BY THE USER

NOTE TEMPERATURE DATA FOR
WAS ENTERED BY THE USER

NOTE SOLAR RADIATION DATA FOR
WAS ENTERED BY THE USER

40
1

12

67
48
39
65

INCHES
INCHES
INCHES
INCHES/YEAR

76
60
117
289
0
80
00
00
00
00

Bear River Refuge

Salt Lake City

Salt Lake City

DEGREES

INCHES
MPH

%

%
%
%

Utah

Utah

Utah

dA kA hk kI ARk A A kA kT Ak kh kb hhhhhhhdhhhdhhkhdhhdbhhkhddddhhhbdhdh bbb bdkddddkokdhdddohoddh

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0 92 0
0 50 0
RUNOFF 0 004 0
0 001 0
EVAPOTRANSPIRATION 0 761 0

7 of 40

78
00

002
000

771

3 09
0 47

0 006
0 000

2 912

1 55
0 67

0 000
0 000

2 700

74
20

000
000

740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450

0 0018
0 0000

0 049 0

0 0001 O 0013
0 0003 0 0018

160

1 583

0 0024
0 0063

0 704

0 001
0 005

0
7

0 229

0 0007
0 0053

khkhkhkhkhhhrkhdhbkkhkhkdkhkhkhdkdbhhkhbhkhkhhhhhkdthhhhhkhkhrdrhrhhhdhdhhhhbhbhdhhhhrhdkdddhhdhhhdkhdkdh

Thkhhdhkhkhhhhkhkdhhhkhhkhkhrhhhkhkrhhhhdbhkhkkhkhrhhrhkhkhkrhrhkhhkhhkhrdohhkhrbhkhhdrhbhhhkdrhdhkhhhhhdkkk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 316

0 026608

-0 011

499 713

499 702

0 000

0 000

0 0000

48496820 000

103158 656

48336656 000

96585 367

-39548 035

k kok ok ok ok ok ok ok ok okkok

k k ok kdokok ok ok ok ok ok ok

0 000

0 000

-30 602

0

0

67

20

08

00

00

00

dokdok ok ok ok ok ddokkdk ok ko kkd ok kdok ok gk gk ok ek ko ek ek ok sk ke ok ke ok sk sk ke kb ke ok ke sk ke sk ok Kk ke ok ke e e e e e ke ok ok e ke ok

dhkkkkdkhkdkkddkkkhkdkkkkkdhkhddkhhhkhhhkhkhkdkdhhhkkhdkkkrhhkdkkdhdhkkhkkkhhhhkkhdkkhkhdkkhkdix

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES) FOR YEAR

0 004
0 000

0 759

0 78 3
0 00 0
0 002 0
0 000 0
0 771 2

8 of 40

09
47

005
000

809

1 25

2 1%

0 000
0 016

1 257

0 000
0 000

2 740

1 74
0 20

0 000
0 000

1 740



0 450 0 049 0 160 1 580 0 704 0 229

. PERCOLATION/LEAKAGE THROUGH 0 0001 0 0000 O 0010 O 0035 0 0036 0O 0003
LAYER 19 0 0040 0 0000 O 0020 O 0017 O 0017 O Q008

hhkkhkhhkkdthkhdhhkhhkbkdhhhkhhbhkhhkdkhbhkhdhhkkhhdhhhkdhhrhhkhhkhkdhkhhrdrhkhdhkhkdhkhkhhkdhdhhhhkddhhdhkh

dhkhkhkkdhrhdkhhhkhkhhbhkhhhhkhkhkhkhkdhhkhdhhkkhkhhhkdkhhdhhddohhhhdhdhdhdhhhhdhkhkddkhhhdkdhhkhkhhdhkdihkk

ANNUAL TOTALS FOR YEAR 2

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98791 867 0 20
EVAPOTRANSPIRATION 13 2495 48092928 000 99 17
PERC /LEAKAGE THROUGH LAYER 19 0 018768 68129 031 0 14
CHANGE IN WATER STORAGE 0 065 237288 203 0 49
SOIL WATER AT START OF YEAR 499 702 e ke e ke ek ok ek ok ok
SOIL WATER AT END OF YEAR 499 767 ek ek ke ke ok ek
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE -0 0001 -316 4954 0 00

Fkdkhkokhkkhkhhkkkhkhhhhkhkkhkkkohkdhhkhhhddhkdkdkhkdkkhkhhhdkdhdkkkkkokkkok h ok kk ook ok k ok ok kokk ok okok

dhhkhkhkhhhhkdkhhkhddhhhkkhkhkhkdhhdhddhdhkdkdk hhhddhkdhkhkkhhhdkdkhkhkhdkodhhdhdddkhkdk ok ok okd ko ok ok & ok & ok ok okokok keoke

MONTHLY TOTALS (IN INCHES) FOR YEAR 3

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 000 0 016 0 000 0 000

EVAPOTRANSPIRATION 0 789 0 784 2 706 1 257 2 741 1 740
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0 450 0 049 0 160 1 579 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0031 0 0024 0 0001 O 0023 0 0022 O 0036
LAYER 19 0 0022 0 0024 0 0012 0 0040 0 0036 0 0013

ek dd g okok ok ok kk ok ok ok ko kg ok K sk ke sk ke sk sk ok ek ek sk ok Kk %k ek ok ke e ok ke sk Tk e e e ke ok Tk ek ok sk ke ke ke ke ok sk ke sk e ek k ke ok ke ke ke

ek e ok ke sk ke k sk ok K ek sk sk ok ke ok sk e Tk ok de ok ke Sk ke ke ok e e ke e T sk ke Tk e e dk e ok ke ek g e ok ok ek sk ek sk e ok e ok ke ok ke e ok ke ke ke ok ke ok ok ke ok

ANNUAL TOTALS FOR YEAR 3

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98389 516 0 20
EVAPOTRANSPIRATION 13 188 47874060 000 98 72
PERC /LEAKAGE THROUGH LAYER 19 0 028447 103263 742 0 21
CHANGE IN WATER STORAGE 0 116 420627 125 0 87
SOIL WATER AT START OF YEAR 499 767 o ok ek ok ok ok &
SOIL WATER AT END OF YEAR 499 883 e e ok ke ok ok ok ke ok ok ke
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0001 479 992 0 00

hhkdkhkhkhkhhhhhkkdkhrhkhkhhkkkkhkdhkxhdkkhhkhkdrhhkdbkhkkrhhkkhdhkdrddhdhkkkddkdhkhhhkkhkkhdkhkkdkdddkhkhkk

Tohkdkkkdkkkhkkkkhrkkdhkhkhkhkhkhdhhokkdhdhkhkkhkhkhkhkkhkhkkdkkrdrdkhhhkkhkrkhkhhhhkhhkdhhkkhkdkhkhitk

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74

0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 005 0 000 0 000 0 000

. 0 000 0 000 0 000 0 016 0 000 0 000
EVAPOTRANSPIRATION 0 783 0 796 2 936 1 230 2 666 1 740
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PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 472

0 0008
0 0000

0 028

0 0010

0 0010 0 00453

0 164

0 0045

1 599

0 0037
0 0050

0 692

0 0026
0 0022

0 217

0 0020
0 0015

Fhkhkdkhhkhkhhkkhdhhhbdhhkhhhkhhkdbhrhhhrrhhrhkhhhhdbhkhbhhhkddrhkhrhhhbkhbdhkdhdhhbhkhrhkhhhkrhkhhhdrhhkhhkh

de e ek ok e ke ek ke ke gk e ke ke ke sk e ke e sk ke e ke ke e e ke sk ke e sk e ek ke ke ke ke e e ke e e ke sk ke e ke ek e ok ok e sk ke ke ke e e ke e ke ok ke ke e ok ke ke ok ke ke

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4
INCHES CU FEET
1336 48496820 000

0 027 97258 320
13 329 48382940 000
0 029086 105583 836
~0 025 -88955 383
499 883 Kok ke ko kR
499 859 F gk ok hkkokokok kK
0 000 0 000

0 000 0 000

0 0000 -6 160

0

0

77

22

18

00

00

00

dhkkkhkkhkbbddbbbbhrrhbdbbbbbbbdbbdbbb bbbk bbbk bbbhbrbbdbdbbrbhdrdbbrdbhbrbhbbtdrdhdbiird

ke sk ok ok ek ok kK ke e ke ek ke ke e sk e ke ke sk ke e e e e ke sk sk ek ke e ke ke e ok ke ke ok ok Sk ke ke Sk ok e sk ok sk ke e ok ke e ek e ke ke ke e e ke ke ok ok ke ke

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES) FOR YEAR

0 92
0 50

0 004
0 000

0 790

0 001
0 000

0 784

11 0f40

0 006
0 000

2 706

125
2 19

0 000
0 016

1 257

55
67

000
000

742

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450

0 0001
0 0086

0 049 0 160 1 579 0 704

0 0000 O 0014 O 0039 0 001
0 0105 0 0063 0O 0063 0 004

4
3

0 229

0 0048
0 0043

Fhhkhkhkhhkhkkhhhhhkhhkrhrhbhkhrhkhhkdhkhohkkhhrrhhhhkdhhhhhrdhhhdhhkhrdkdhrbhhkdkrhbrdbdbhhrhdrhdhhddhhkrr

hhkdkhkhkkdkhkkhkhkhhkhkhkkhkdkhrhhkhhhhddkdhhkhhdhhdhhhdkdhdhdhhddhddkdhkdddkdkdkdkhdkhkdkhhkdkodkohkdhkhdkdkdhhhkdhk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 191

0 052003

0 090

499 859

499 949

0 000

0 000

-0 0001

48496820 000

98490 187

47883716 000

188771 750

326132 812

* Fe ko Kk dok ko ek ek ok

 d K e e kok ok ok ok ok ok Kk

0 000

0 000

-289 442

100

0

98

0

0

00

20

74

39

677

00

00

00

dhkhkdrhkkhkkhkhkhkhhhkdkhkdkhkdhhkdhdkdhhkhdhhkhkhhkddhdkhkohkddkdkhk kdokkk ok gk ok kokkkkdhkk ok kokdk ko kdkokdkdkkdk

IR R R R R R R R R R R R R R R R R RS E R R RS R R TSR R RS R EEE SRS ERREEESR S EREREREEESESS

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES) FOR YEAR 6

0 004
0 000

0 789

0 78 3
0 00 0
0 001 0
0 000 0

0 784 2

12 0140

09 1 25 1 55
47 219 0 67

006 0 000 0 000
000 0 016 0 000

706 1 257 2 740

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH

LAYER 19

0

0 0072
0 0067

450

0 049 0

0 0078 Q 0040
0 0072 0 0058

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES)

13 187

0 058307

0 087

499 949

500 036

0 000

0 000

0 0001

160

1 579

0 0045

98367

47869304

211655

317159

0 704

0 0042
0 0053 0 0019

48496820

000

641

719

[E SR XSS RS S S S E]

d g de Kok ok Kk de kK ek ok

FOR YEAR

0

0

333

000

000

783

0 229

0 0036
0 0002

hkhkkkkhkhkhk ke kkhhhhkkdhdhhkhkkhkkkkhh bk kkhkhdhkk kb bk dhdkkkhkhhkhhhdhhhhkkkkkkddhdhkkdd

Kkhkkhhkhkhkhdkkkhkhkkkhkhhkkkkhhkdhkkhk ke krkhk kb khkkkkkhkdkkhdhhddkkkhhxhkddkddhhhdkkdhkdhhhhrx

71

44

65

00

00

00

Fhhkhh ko hkkokkkhhrhdkhhhkrkkbhbhkdkhhhhdh bk hdkdkkhhhhddkdddbrbhrrkhkrrdhhhkhkhkhkrhbddkhrrhrkk

dhhkhkhkhkhkhhkkhkkkhkh bk hhkdkkk kb dk b bbb bk kkddhk kb kb ko khhdhdkhhkdkkhdhhhhkhkddhddhhdkk

o O

(@

92
50

004
000

789

0 78 3
0 00 0
0 001 0
0 000 0
0 784 2

13 040

09
47

006
000

705

125
2 19

0 000
0 016

1 257

55
67

000
000

721

1 74
0 20

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 451

0 0000
0 013¢

0 049 0

0 0000 O 0006 O 0017
0 0102 0 0077

160

1 578

0 703

0 007

5

0 0096 0 0108

0 229

0 0115
0 0104

IR RS RS EESSEEEREREEEEE AR RS EERER SRR RERRRRSRRRRRRRRERRRARRRARR RS R R R R EEREEEEEEEE]

AR R S RS RS R E R L E R R S SRR R R R R R R R R R R R NS EEEEEEL R R ER RS RS RER R E R R EREEREEREESEEES]

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 167

0 083856

0 082

500 036

500 118

0 000

0 000

0 0000

98300

47797528

304397

296665

48496820

000

625

656

*kk ok kkkhkhkkk kK

dok ok dekokk ok k ohokkk

0 000

0

-72

000

996

0

0

56

63

61

00

00

00

hAkdkkhkhkrhhhkhkhkhhkhkhkdkhkhkdhkrkdhkhddhhkkhkrbdkrrhkhdrhkhodbhkhkkkrhdhrhkhkhkhkhhrhhkkkhdrkdhhkhddndkdkhrhk

Fhkkkhkhkkhhhkhhkdhhkhhdhdhhdhkhhhdhhkhdhkhkkhdhkhhkrdkhrhhkhkdhkhkhkhkrhdhhkdhkhdkdrdrhhhhhkdhkkdhdhhxdrxkhrx

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 000

0 789

0 78 3
0 00 0
0 001 0
0 000 0
0 796 2

14 of 40

09
47

005
000

935

1 25
2 19

0 000
0 016

1 230

0 000
0 000

2 667

174
0 20

0 000
0 000

1 740



0 472 0 028 0 164 1 599 0 692 0 217

. PERCOLATION/LEAKAGE THROUGH 0 0072 0 0029 0 0039 0 0060 O 0078 0 0076
LAYER 19 0 0066 O 0052 0 0024 0 0022 O 0000 O 0O00O

Fhhkhkkdkdkxhkhkhkhkhhkdbhkhdhbhkhhbkhkkhkhdhhrkhkhhkdhhkhhkdhr ok hkdhdhdrkdrdbhhkhkhkhrhrhrrdhohdhhkdddhhrkdkhhkhhdhdkdhhkhkkhk

Fhhkhkkhkkhkrhkkhkhkhkhkhkdhhkhhhbhhkhkrhhbhkhdhhkhkhkhhbrhkhhkhrhkhkhkdhdhkhkddhdhhkhrkhkddhhkhkhrkhbkkkhkhkhhbkdhkhkhkhhhkhhddi

ANNUAL TOTALS FOR YEAR 8

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 97298 375 0 20
EVAPOTRANSPIRATION 13 329 48386068 000 9% 77
PERC /LEAKAGE THROUGH LAYER 19 0 051852 188221 687 0 39
CHANGE IN WATER STORAGE -0 048 -174919 734 -0 36
SOIL WATER AT START OF YEAR 500 118 e ok e ek ok ek ok ok e
SOIL WATER AT END OF YEAR 500 070 ek ke ek ek ek ok ok ke
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 150 793 0 00

Fdkdkdkdkhkkhkhkdrdkrhkkdkkhkhkhhkdhhhkhkhkhkhhkkhkhkkhkdhhkhhkhkrhrhhkhhrkhkdhhhkhhkrkdhdhhkhhrkkhkdkdhhkhkhkdkhdhkdkhkhrk

Fhhkkkhkkhkhkdkhhhbhbhkhkkhkddhbhkrhhkhkkkhkdhhrhkhkhhkhkhhhhkhkhhkrrhrrhkrhhhbhkhkhbdhrbrhhkhkdhddhrhbhbhhddddhhktdx

MONTHLY TOTALS (IN INCHES) FOR YEAR )

PRECIPITATION 0 52 0 78 3 09 1 25 1 55 1 74

0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000

. 0 000 0 000 0 000 0 016 0 000 0 000
EVAPOTRANSPIRATION 0 790 0 784 2 706 1 257 2 742 1 740

15 0f 40



0 450 0 049 0 160 1 579 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0000 O 0027 0 0081 0 0079 0 0105 0O 0127
LAYER 19 0 0107 O 0090 0 009 0 0104 0 0094 0O 0054

dhkkkhkhdkkhdhkhkhkrkdkbdhkdrhrhdkhokhkrhhhkdkhkkbhrhkhrdhkkdkokhkkhdkkkhkhkhhkhdkkkdkddkhddkdhhdhhddhhdk

dhkdkkhhkhhkhkdkhkhkhkhhkhkhkrdhdkrrdhhhdrhdhhddhhdhddkddhdhhdd ko kdhkk ko dhkkdodkkdddddkdkkodkkdkokdhdk

ANNUAL TOTALS FOR YEAR S

INCHES CU FEET PERCENT
PRECIPITATION __I;_;;_ 48;;;;;6_666 ;86_65-
RUNOFF 0 027 98209 000 0 20
EVAPOTRANSPTRATION 13 191 47882256 000 98 73
PERC /LEAKAGE THROUGH LAYER 19 0 096815 351438 437 0 72
CHANGE IN WATER STORAGE 0 045 164949 641 0 34
SOIL WATER AT START OF YEAR 500 070 ko ke ek ok ek
SOIL WATER AT END OF YEAR 500 115 e ok ok ok ke e e ok ke ok ok ok
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 -34 321 0 00

dhkkdhkhkhhkhhkhkdkhhkhrhkhkhbhkrrrdkhdrdhhkhdhhhdhdkdhhdhdkhkdkhkhddhhhdkhkokdkhdhkdkkhdddodkdkdkokdokrdkdhkhkk

dhhkhkhkhkhkdhdkhkkhkhkhkhkhkhkhkddrhhkhhhrdrhhkhhhdkhdkdd ddhhdkhdhhdkhdkhkhkdddhdddkdodkdkhk ko dkokdkdkddkddh

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 0 92 G 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 005 0 000 0 000 0 000
0 000 0 000 0 000 0 Ole 0 000 0 000

EVAPOTRANSPIRATION 0 789 0 784 2 906 1 257 2 682 1 740

16 of 40



0 450 0 049 0 160 1 580 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0000 O 0008 0 0040 0 0038 O 0065 0O 0136
LAYER 19 0 0134 0 0104 0 0147 0 0108 O 0117 O 0086

ek ke kok ok ok ok g ke ke ke ke gk e sk e ke ek g b sk ek ke ek sk gk e sk ke sk ke e ke sk etk ke ek ke ke sk ek ke ke ke e ek kR ok ok ke ke ok ke ok ke ok ke ke ke ke ke b ok ok ok ok ok

ok hkkhkhkhhkdkrhkdkhkrrdbhkhbhhkhhhhdhhkdhrhhrhbddhhhkdkhhdkdkkdkkdk*dhkdkdkhkdhhkdhdkhddkdkhhdhdkhkdhdhhkdhdhdkx

ANNUAL TOTALS FOR YEAR 10

INCHES CU FEET PERCENT
PRECIPITATION ——1;——3"6-— 48;;;;;5—656 -1-65_56—
RUNOFF 0 027 97187 914 0 20
EVAPOTRANSPIRATION 13 331 48390264 000 99 78
PERC /LEAKAGE THROUGH LAYER 19 0 098232 356582 562 0 74
CHANGE IN WATER STORAGE ~0 096 -347291 562 -0 72
SOIL WATER AT START OF YEAR 500 115 de e ok ek ok ek ok ok ok
SOIL WATER AT END OF YEAR 500 019 ok e ok ek e ke kox

. SNOW WATER AT START OF YEAR 0 000 0 000 0 00

SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 76 458 0 00

dhkhkhkhkhkdhkhkhkdkhhhdhkddkhhhkhhhkdhdhrdrrdrhdbhhkrdhkrdrdbhdhhkhdhhdkhdhhkkhkhhkdhhhhhhkhhddhhkdhdhhhhk

dhkdkhkhkhkhkhkhkhkhkhkhkrhdhhhhkhhkhkhhdhdkrhrdrhhhhhhdhok khkdkkohkhdkddkhkhkdkhkhkhkkdkdkdkhkhkhkddddhdhdhkhdhdkkdkkih

MONTHLY TOTALS (IN INCHES) FOR YEAR 11

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 000 0 Ole 0 000 0 000

l EVAPOTRANSPIRATION 0 789 0 784 2 706 1 257 2 739 1 740

17 of 40



‘ PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450

0 0059
0 0099

0 048 0

0 0046 0 0067
0 0080 0 0065 0 0016

160

1 579

0 0085

0

704

0 0087
0 0000 O 0000

0 229

0 0104

Ihkkhkhkhkhkhkhhkhhhhkdkhhkhkhhkhkhhkhhhhhkhrhkhkhrkhkhkhhkrhdhhhhkhhrhrdhhkhkhhkdrhkbrkhkrrhkhbhkhkhrhhhdkkhkkdkkhkx

Ak hkkhkhkhkhhkhkhhhkhkhkhkhkhkhkhhhkkhkhhhhkhbhkhkhkrkkkhkhkhkhkdrhrhkd bk hkdhbhdhddhdb kb bk hkhkhkdkkhkhkdkkokdkx

ANNUAL TOTALS FOR YEAR

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION
PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

. SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 186

0 070838

0 076

500 019

500 095

0 600

0 000

0 0000

98400

47866760

257140

274620

48496820

000

391

656

dkokkk k ok kokokohkk ok

ko ok ok k ok ok ok ok ok ok ok

o

0

-103

00¢

000

882

0

0

70

53

57

0o

00

00

Thkhkhkhkhkdhhkhhkhkhkdhhhrhkhkhhhkhkhhhhkrdrhhhdhhkhkhkhhdhddrhhhhkrhdhhkhkhhkhkhhhkhkdhdhhhhkkdhhkhkkdihh

Fokdkkkhkhkhkdkkkhkhhhkhkkhhhhhdhhhkhhkhkhhkhhkhkhkhdhhkhdhhohkhkhkhdhhdhhhkhkhkdbhrhhhbkhdhbhdhhdkhhkhkddhdhk

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 004
0 000

0 788

0 78 3
0 00 0
0 001 0
0 000 0
0 796 2
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09
47

005
000

936

1 25
2 19

0 000
0 016

1 230

55
67

000
000

667

1 74
0 20

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 472

0 0000
0 0113

0 028 0

0 0028 0 0084
0 0124 0 0115

le4

1

0 0169
0 0090

599

0 692

0 Olé
0 004

0 217
4 0 0102
8 0 0031

Thkhkhkkhhhkhdhdhhkhhkdhdhhbdhhkdhkdrhrhhkhkhkhrhhkhkhhdhhhhkhhhhrhkrkdbhb b bk rdhhhkhbdhkhkhhdrhkhkrhkhhdkhn

Fhkhkhkhkhkkkhhkhkdr A bk Ak hkhkhkhrrhkkhkdkhhhhhhdededk ks kkkkh ke k kohkk ko kk ok hhkhk ko dhk ke kdhk ok k

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 329

0 106830

-0 103

500 095

499 982

0 000

0 000

0 0000

48496820 000

97246 242

48385984 000

387793 656

-374321 594

K %k ke dkeok ok Kkok ok ok ke ok ok

% Kk ok Kook ok ok ko ok ok ok

0 000

0 000

115 850

100 00

0 20

99 77

0 80

-0 77

0 00

0 00

0 00

ddkdhkdhkdkhdhkdkohkkkhkkhhkhhkhkdkhhhkhk ok kg okkkkkodk kg ok dok ok dkdk ok ok ok ok ok ok ko ok ke ok ok ke ok ok ok ok ok ok ke ke ok ok ke ke ke ok e ke ok ok ke

ek de dede ek ke ek ok ek gk ok ok ke ok ek gk ok ok dk ok ke sk ke ok ke ke ke ke ke ok sk ke ko ke ke ok ke ke ok ke ok e gk ke e ke ke sk ok e ok ke ke ke b ke o ok e ok ke ok ke ok b e ke ok ok

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 000

0 790

0 78 3
0 00 0
0 001 0
0 000 0
0 784 2

19 0f 40

09
47

006
000

706

25
19

000
016

257

0 000
0 000

2 742

0 000
0 000

1 740



0 450 0 049 0 160 1 579 0 704 0 229

. PERCOLATION/LEAKAGE THROUGH 0 0018 O 0052 ©0 0122 0 0163 O 0204 O 0108
LAYER 19 0 0194 0 0201 o0 01389 0 0132 O 0105 0 0092

ek ok ok ok ke ok e kok ko kA ok ek ok k ek ke ok ke ke ke ke ke ke ke ek ke ok ok ok ke ke sk ek ke ke ok ke e ok ke ke gk kb ke ok ke ke ke ke Rk ok e ke ke sk sk ke ke ok ok ok ke ok

dhkhkhkhkhkdhkrhkhkhrhkddhkhhkhkhhkhkhkohkhhkhkhkrhkhrhdbrhkhkhhrhrhrkdrdrdhdhhhkhhdddhhhhkhkhdhkhdkdkhdhhhdkkihkk

ANNUAL TOTALS FOR YEAR 13

INCHES CU FEET PERCENT
PRECIPITATION __I;—;;_ 48;;;;;5_666 166-86—
RUNOFF 0 027 98349 969 0 20
EVAPOTRANSPIRATION 13 190 47880584 000 98 73
PERC /LEAKAGE THROUGH LAYER 19 0 153102 555761 250 115
CHANGE IN WATER STORAGE -0 010 ~37664 797 -0 08
SOIL WATER AT START OF YEAR 499 992 ok ek ok ok ek ok ke ke ok
SOIL WATER AT END OF YEAR 499 981 ke ok e de e ek e ek
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE -0 0001 -211 605 0 00

hhkhkkkdkhkhkdhkhhhkdkhrdhhkhkhhhkkhhkhhkdhhkdhokddhhrhkhkhhdddhokhkohddhdhkkhkkkhrdk kokkkhdokdkkkddkhkhdhhk

hhkhkkhkhkkdkhhhhkhkhhrhkhkhhkhkhkrkdhhkhkhkhkdkhkhdkhkrhhrhkrdhkhkhkdkrhkdhkdhkhhhkrhdrrhhhkhhhhkkkhkhkdkdkdkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 14

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
3
RUNOFF 0 004 0 001 0 005 0 000 0 000 0 000
0 000 0 000 0 000 0 016 0 000 0 000

I EVAPOTRANSPIRATION 0 789 0 784 2 906 1 257 2 681 1 740
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0 450 0 049 0 160 1 580 0 704 0 229

’ PERCOLATION/LEAKAGE THROUGH 0 0115 0 0111 0 0087 0 0054 0 008QC O 0043
LAYER 19 0 0061 0 0084 0 0080 (0 0068 0 0055 0 0022

dhkhkhhhkhkkhkrdkdhkhkhkhhhhhkhkdhkddhhhhkhrhrhrkrrhhrbrkrkddddrrhkhhhkhrhrhrhrhrhhrkhrkhrdrhrhrhrhrkhbhdkdhrdhrhhhhhddkkkkhkx

khkhkkhkhkdkdkdhhhhkhkhhkhkhhhrhkhkhrehhkhdkhhkrdhhdhhhhkrhhkddhhhkhkhrkhkrhkhbkhkhhrhrhrhhrhrkhrrkdhrhrhhhhhkdhddikk

ANNUAL TOTALS FOR YEAR 14

INCHES CU FEET PERCENT
PRECTPITATION 1336 48496820 000 100 00
RUNOFF 0 027 97245 797 0 20
EVAPOTRANSPIRATION 13 330 48386600 000 99 77
PERC /LEAKAGE THROUGH LAYER 19 0 085856 311656 437 0 64
CHANGE IN WATER STORAGE -0 082 -298881 219 -0 62
SOIL WATER AT START OF YEAR 499 981 e e ke sk ok ko ke ok ok
SOIL WATER AT END OF YEAR 499 B899 ek ok ke ok e ek o

. SNOW WATER AT START OF YEAR 0 000 0 000 0 00

SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0001 197 000 0 00

IR R R R R R R R R e R R R R R R RS SRR RS SRR R R R R R RS R RS RS ERER SRR SRR RS

dhkdkhkhkhkhkhkhkhhkhhkdhhkdhhhhddhdkhdkdhkddhkhkdhdhdhhdhdddhdhhdhddddkhdkdhdhdkhkkdhdkdhdhdkdkkdhdhihdxkdkkkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 15

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 0060
0 000 0 000 0 000 0 016 0 000 0 000

. EVAPOTRANSPIRATION 0 789 0 784 2 706 1 257 2 741 1 740
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0 450 0 049 0 160 1 579 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0000 O 000C O 0000 O 0018 O 0072 0 0120
LAYER 19 0 0148 0 0141 O 0085 O 0082 O 0083 O 0074

khkhkhkdhkhkhkhkhkhkhhkhkhhdhdkdrdhhrhhbhkddhrkdrhhhrrdorhbhrhkrhrrdrhbhhhhrhkhhhhhdddrhrkhbhrhdhdhkhdkx

Fdhkhkdkkdkhdkhkhkhkhkhhbbhkbhkhdhhkhrbhkhrhhhhhdhhdhhkdhhhhddhhrkhdhkkdkhhhkhdhdkkhddhkdkkddhkdkhkdkdkd

ANNUAL TOTALS FOR YEAR 15

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98393 641 0 20
EVAPOTRANSPIRATION 13 188 47873868 000 98 72
PERC /LEAKAGE THROUGH LAYER 19 0 082384 298053 375 0 62
CHANGE IN WATER STORAGE 0 062 225767 219 0 47
SOIL WATER AT START OF YEAR 4399 899 ek ok Aok ke ok ok ok ok
SOIL WATER AT END OF YEAR 499 961 ek ok sk ke sk e ok ok ok ok
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE -0 0001 -263 451 0 00

dhhkhkhkhkkhkhhkhkhkhhhkhkhkhhhkhhhhkhkhhhkhkhkhbhrhhkhbhkrhhkhhhhbhdhbhhhhkbhkhhhhrbhbhrrhrhhhdhhhhkhhkhh ki

dhhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhbhkdkhhhhrhhhkhkhrrrhkhrhkhkhbhkhhhhkddhhdhdhdkdhhhdhdhhhhdkkhdhdkhkdkhhkhkdhdhkdkhkhtk

MONTHLY TOTALS (IN INCHES) FOR YEAR 16

PRECIPITATION 0 92 0 78 3 09 125 1 55 1 74
0 50 0 00 0 47 2 1% 0 67 0 20
RUNOFF 0 004 0 001 0 005 0 000 0 000 0 000

0 000 0 000 0 000 0 Ole 0 000 0 000

. EVAPOTRANSPIRATION 0 789 0 796 2 936 1 230 2 666 1 740
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0 472 0 028 0 164 1 599 0 692 0 217

‘ PERCOLATION/LEAKAGE THROUGH 0 0093 0 0089 O 0034 O 0067 O 0074 0 0034
LAYER 19 0 0045 0 0068 O 0066 0 0055 0 0035 0 0012

ok ke oKk ok de e ke ok e ek ke sk sk sk ok ek ke de ok de sk sk ok ke ok Sk de ok e ok I e ok Jr de ok ok Tk vk ok ok g ok sk sk ok ok ke Tk ok ke ok sk ke ok ok ok ke sk ok e ok ko ke ok ok ok ok

ke h e Fedk ok ek sk ok sk ok ke ok ke ok ko k ok ke ke sk sk ke sk ok ke K ek sk ke sk ok ke ke ok ok sk okt Sk b ok ek sk ok ke sk Sk vk e e ok ok vk sk ok ke ek ke ke ok ok sk ke ok e ke

ANNUAL TOTALS FOR YEAR 16

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 97267 094 0 20
EVAPOTRANSPIRATION 13 329 48385760 000 99 77
PERC /LEAKAGE THROUGH LAYER 19 0 067191 243904 328 0 50
CHANGE IN WATER STORAGE -0 063 -230419 922 -0 48
SOIL WATER AT START OF YEAR 499 961 e ok ek ok e Sk oke ok
SOIL WATER AT END OF YEAR 499 898 e ke ok e sk ok ke e ke ek ok
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0001 307 725 0 00

e dk sk g e sk de ek ok gk kb ok de sk ke ok e ok ek ke de gk de ke gk ke ok ke K gk e ok ok Sk gk ok ok ok ke ke ok ok Sk e ke Sk ok ok sk ok ok ok ok ok e e sk ok ok ok e ke ok ok ok ok ok ke

e de o de ke ke ke ek e e ok ke e ek ek kK ko ek ok ok ok ek ok kK ok ke e ke ok sk ok Kk ok gk e ok e ok ok gk ok sk Sk ok ok ok ok ke ok ok ok b e ok ok e ok ok ok

MONTHLY TOTALS (IN INCHES) FOR YEAR 17

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 000 0 Ole 0 000 0 000

EVAPOTRANSPIRATION 0 790 0 784 2 706 1 257 2 714 1 740

23 0f 40



0 450 0 049 0 160 1 580 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 0 0002 0 0042 0 0072 0 0111
LAYER 19 0 0140 0 0140 0 0089 0 0074 0 0077 0 0088

LR R RS SR RS RS R RS RS RS R R R R R RS R R R R R R R SRS RN R R RS S S S S RE SRR SRR EESSS

Fhkhkhkkhkhkhkhrhkhdokhkddhhkdhdhbdhkhdhhkdhrhdhddbkrkhdhkhdkdhhdhhhdbhkdrdkhkhdhhdhdhdkhkhdkhdkhdkdkhkdhdkddhkkhkdk

ANNUAL TOTALS FOR YEAR 17

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98606 234 0 20
EVAPOTRANSPIRATION 13 163 47782972 000 98 53
PERC /LEAKAGE THROUGH LAYER 19 0 083334 302502 031 0 62
CHANGE IN WATER STORAGE 0 086 312839 344 0 65
SOIL WATER AT START OF YEAR 499 898 de ke ok ek ok ok ok
SOIL WATER AT END OF YEAR 499 984 ok ke ok ok ke ok
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 -99 366 0 00

dhkhdhkhkhdhkhdhkkdrrhhhhhhkhrdrrhohhbhkhdkhkhhkhkhhkhkdhhkdrhkddrhkdkidrhrhhhkdhhhrdhdkhrhhkhkodhhhkdhkkkhdhihik

hhkhkdkdkhkhkhkhAhkhA bk hkhkhbrbhk bbb drhbhkhdbrhbhrhbhbhdbhbb bbb hkdhkddb kb b hkrhh bk b ddkhk kb dhr bbb r b dkdhrhhr

‘ MONTHLY TOTALS (IN INCHES) FOR YEAR 18

PRECIPITATION 0 92 0 78 3 09 125 155 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
( 0 000 0 000 0 000 0 016 0 000 0 000

I EVAPOTRANSPIRATION 0 789 0 784 2 706 1 257 2 741 1 740
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PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 451

0 0078
0 0073

0 049 0

0 0080 O
0 0073 O

160 1 578 0 704

0039 0 0065 0 0048
0058 0 0054 0 0014

0 229

0 0045
0 0002

*hkhkkhkhkdkhhkhkhkhkhhhrhkhkhkhkhkhrhkhkhhkdhkddhhhhkhrhrhkdhhkhhkhhdthhkhkhkkrkrhbdhhbhhrhhrhhhkhkhhkdhhdhdhhkhxtkhd

hkhkkhkhkhkhhkhhkhhkhhhkhhkhkhkrhhkhkhhhhkdddrhhhhhkhkhhhhkrbhkhkdhhkhddhdhkrdhkhhhhhkhhbhkhkhhkrhkhhhxhhkkkdk

ANNUAL TOTALS FCR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0 027

13 188

0 062766

0 082

499 984

500 066

0 000

0 000

0 0000

48496820 000
98297 641
47872596 000
227841 016

297995 000

kok ok k ok ok ok ok okok ok ok
dokodok ok hk ok ok ok ok ok okk
0 000
0 000

91 090

0

0

71

47

61

00

00

00

hhkhkkhkkkhkhkhkhkhkhhkhkhkhkkhkkhkhhkhhkhkhkhkkhkhkdbhhkrkhkhkhkhkhkhkhkhkhkkhkhhkhkhkdhbdhkhkddhhdhhhkhhhhhhhkdkhhhkdkhhk

hkkkhkhdhhkkhkhhhkhhkhkhkhkkhkhkhkdhhhkhdhhkhkhkhkdhkhkhbhkkrhhkhkhkrdrdhrhhkhddhhkhkhkhhkhhhhkhdhhkhkhhkhddhdkhkk

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES) FOR YEAR 19

0 92
0 50

0 004
0 000

0 789

0 78 3
0 00 0

0 001 0
0 000 0

0 784 2
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005 0 000 0
000 0 016 0
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55
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000
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0 20
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0 000

1 740



0 450 0 049 0 160 1 580 0 704 0 229

‘ PERCOLATION/LEAKAGE THROUGH 0 0000 0 0001 O 0007 0O 0039 0 0103 0 Ol21
LAYER 19 0 0103 0 0086 0 0092 0 0123 0O 0086 0O 0076

dkdkhhkhkhkdkhkhkhkhhkhhkkhkhkrdhhhhhhkhkhkrdhkkhkhhkhrrdrdhdrhhkrhrhhhhhdhohhdkdrddddkdhkhhdhdkkdodkkdodhdhkdkhkd ki

dhkdkhkhhhkdhrdhkhkhhhbrhhhkdhhkhkhhkdhkrhhkhkhkhdhdkhrdkhhhkdhhkhdhkhdhhkdhkdkhkhkkdhddhrddhkddhkhhdkkhkdkkdihh

ANNUAL TOTALS FOR YEAR 19

INCHES CU FEET PERCENT
PRECIPITATTON 1336 48496820 000 100 00
RUNOFF 0 027 97299 555 0 20
EVAPOTRANSPIRATION 13 330 48386700 000 9% 77
PERC /LEAKAGE THROUGH LAYER 19 0 083627 303566 094 0 63
CHANGE IN WATER STORAGE -0 080 -29079%4 375 -0 60
SOIL WATER AT START OF YEAR 500 066 ek ok ok ok ek e ok ke ok
SOIL WATER AT END OF YEAR 4399 986 ok ek ke ke ok ok ok &k
‘ SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 46 329 0 00

hhkhkhkhkdkhdkhkhkkdhhhdhhhkhkhhkhkhkhkkhkkhrdhrhkhhkdhdhdk dohkddhkddkhddhhdkhkkkh ok dohkkkdhhdk ko kddkdk ok dkkdx

Je e ek de e e sk gk koK e K e ek ok ok e de s sk ok ok ke sk ok ok ke k ok kk ek ok e ok ke ek e e de e gk ke ke ke ke kg de ok kS e sk ke ke ke ke ke ke ke ke ok ok ok ok ke ok ok

MONTHLY TOTALS (IN INCHES) FOR YEAR 20

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 174
0 50 0 Q0 0 47 2 1% 0 67 0 20

‘ RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 000 0 016 0 000 0 000

I EVAPOTRANSPIRATION 0 789 0 796 2 735 1 230 2 727 1 740
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0 472 0 028 0 165 1 597 0 692 0 217

‘ PERCOLATION/LEAKAGE THROUGH 0 0068 O 0028 O 0050 0 0087 O 0095 O 0066
LAYER 19 0 0040 O 0059 0 0051 O 0001 O 0000 O 0006

Fhkhkhkhkhkhkhkdkdhkhhhhkhkdhkkkkrdkhhhhhkhkhkdkdkdkhhdd kkkkodkdkdhkdhxkkk ok g ok ok g o o % ok ok ok d ok ok k kK k k ok o g &k e ok kok

dhkkhkhkkkdhkhkhkrhkhkdkhkhkhkhhkhhdhdhkhhkhkhdkhkdkkkddkdkdhkkdhkdkdk ko d ko ddk sk hrdkdodkdkdkddh kK dk ok dokokkkkkokdkkk

ANNUAL TOTALS FOR YEAR 20

INCHES CU FEET PERCENT
PRECIPITATION __;;_;;- 48;;;g;5‘666 168—58_
RUNOFF 0 027 98404 219 0 20
EVAPOTRANSPIRATION 13 189 47874500 000 98 72
PERC /LEAKAGE THROUGH LAYER 19 0 055129 200117 047 0 41
CHANGE IN WATER STORAGE 0 089 323806 469 0 67
SOIL WATER AT START OF YEAR 499 986 Jeok ke dek ok ko ok ok
SOIL WATER AT END OF YEAR 500 075 Je ke ok e ook ok ke e
‘ SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 -7 005 0 00

Fhdkhkhhhhkhkhkhkhkdhhhkdhkdhhhhhrhhhhhhdhhhhhhbhkhkkhhhhkhkkhrhhhhhbohkhrdhbhhbohhkhhhhhhhhdhkdhdhhkkhkhkhkk

hhkdkhkhkdhdkkhkkhkhhdkhkhkhkhkhhkhkhrhhohkhhkdkhdhrbhhhhdhhhbhhhkhkhkhkdhhbhdhhkhkhrhdhkhhkkhkdhkdhrrkhhkhhhhrhhdhkhhd

MONTHLY TOTALS (IN INCHES) FOR YEAR 21

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 000 0 016 0 000 0 000

I EVAPOTRANSPIRATION 0 789 0 784 2 706 1 257 2 742 1 740
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PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 451

0 049 0

0 0069 0 0065 O
0 0086 0 0110 O

160 1 579 0

704

0079 ©0 0094 0 0132
0089 0 0070 0O 0045

0 229

0 0078
0 0052

dhhkdkhkddhkhkkhkhhhdhkdkkkhdhkdhhkhhhkhrdhhkhdhkkhhhhhhkrdhhbrrddhhddkhrrrrdrhhbdrdhhhkhkdkhkdhhkhdhdrkk

hhkdhhdhhhkhkhkdkhdh kb hddkhkkdhdhhkhhkddhrdhdhdhkdhrhrhrhhkrhhdhhdhkrhhrrdhhhkhdhrhrdhkdddhhdhdhhrdhd

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 190

0 097094

0 046

500 075

500 121

0 000

0 000

0 0000

21

48496820 000

98300 211

47880544 000

352451 312

165503 547

Kk kg ok kok ko de ok ok

* Kk k k Kk ok gk kok ok Kok

0 000

0 000

21 312

0

0

73

73

34

00

00

00

hhhkhhhhhkkkkhdhhkhhkhhkhhhkdhhkhkhkdhhhohhddhdhdhhkhhkhkkdhddhhiddkhdhhdhdhhdhddhhhdkdhkdhkhkkdkk

hhkhkkhkhkhkhhhhkhhkhrhhhhhhkhkhdhhkkdkkhkhkdhhhkhkdhdhdhhkhhhohkddhhdhdhdddhdhkdhddhdhkdkkdhhkhdkkdxkkhkixkkhk

MONTHLY TOTALS

(IN INCHES)

FOR YEAR 22

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 001

0 789

0 78 3
0 00 0

0 001 0
0 000 0

0 784 2

28 of 40

09 1 25 1
47 2 19 0

005 0 000 0

000 0 Ole 0

906 1 257 2

55
67

000
000

657

1 74
0 20

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450 0 049 0

0 0016 0 0042 0O
0 0066 0 0032 O©

160 1 581 0 704

0057 0 0079 0 0078
0000 O 0003 O 0045

0 229

0 0071
0 0018

hhkdkdkdkkdhhkdkhkhkhkhhkhkdhkhhdhhhhhkdhhkhkdhhhhdhdhhhhhhdhhdhrdhhkdkohkdkdhhkhdhhkdkohkhkkhkhkkkhkdkdhhkkddhkhkkk

dhkdkkdkhkhkkhkddbhdhhkhdhhhdbhbhhhhrhkdhhkhhhdhhkdkrhkdhhhdhkhdohhrhdhhkhkhhkdhdhhhhhdhhdhdkdhkhhhkhktdhhk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0 027

13 306

0 050430

-0 023

500 121

500 098

0 000

0 000

0 0000

22

48496820 000

97372 555

48299420 000

183061 047

-83084 109

Kk ke k ok kkodkokk kK

% %k kg ok kK k ok ke ke ok ok

0 000

0 000

51 414

0

0

59

38

17

00

00

00

LA SRR SRR SRS R SRR R R EEEERRREERRRRRRERRERERRRRRRRRERRR R R R R R RS EERE R R EES]

dede ok ke kok ko ok k ok ko ek ok kA ke e ke de ok ke e de ek de ke ke ke ke de e e de e ok dk ke ok dk ke sk dk gk sk dk gk ke dk ke ke dk ek ke ok ke ok ok ke e ke ok ke &

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

(IN INCHES) FOR YEAR 23

0 92 0 78 3
0 50 0 00 0

0 004 0 001 0
0 000 0 000 0

0 789 0 784 2

29 of 40

09 125 1

47 2 19 0

006 0 000 0
000 0 Ole 0

706 1 257 2

55
67

000
000

739

1 74
0 20

0 000
0 000

1 740



0 450 0 049 0 160 1 579 0 704 0 228

’ PERCOLATION/LEAKAGE THROUGH 0 0013 0 0039 0 0071 O 0095 O 0112 0 0178
LAYER 19 0 0186 0 0134 O 0115 0 0127 0 0127 0 0094

AR R EREES SRS EREEEEERESEEEEEE SRR RS R R ERRERRRE R RRREERRLRERSERRR S E s R

LA R R LRSS SRS S S SRS S ErEERERERR SRS R R R RRRRRARERRRERER SRR RS RS S

ANNUAL TOTALS FOR YEAR 23

INCHES CU FEET PERCENT
PRECIPTTATION 1336 48496820 000 100 00
RUNOFF 0 027 98474 156 0 20
EVAPOTRANSPIRATION 13 187 47870040 000 98 71
PERC /LEAKAGE THROUGH LAYER 19 0 128891 467874 906 0 96
CHANGE IN WATER STORAGE 0 017 60374 449 0 12
SOIL WATER AT START OF YEAR 500 098 ke e ok ke ok ok ok ok ek
SOIL WATER AT END OF YEAR 500 115 ok ke Sk ok ok ok ok ek
' SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 56 093 0 00

Thkhhhhkhkhhkhkhkdhhkhkbhkkhkhkdkhbhhkhhkhrhhhbhkhkhhkhhkhbhkhkhkhhkhkhdhkhkhrhhhhhhdhdhhhbhkhdhkhkkkdohkkxkikkkkhkkkhk

hkhhkhkdhkhkhkhkhkhkhhkhkhhkhkkhkhkhhkhkhkhhhhkdrdhhhkhhkhkrhhkhhhhhkrdrhhhhddhrrrhhhhhhddhbrhhhhhhhxkkhkhkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 24

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74

0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000

. 0 000 0 000 0 000 0 0le 0 000 0 000
EVAPOTRANSPIRATION 0 789 0 796 2 735 1 230 2 725 1 740

30 of 40



PERCOLATION/LERKAGE THROUGH
LAYER 19

0 472

0 0008
0 0138

0 028 0

0 0021 O 0069
0 0186 0 0162

165

1 597

0 0080
0 0137

0

692

0 0081
0 0106

0 217

0 0124
0 00S1

IR A AR RS R SR SRR R EREREES SRS R RS R R R ER R RS R SRR R SRS E R YRS EEEEES RS R LR R SRR SS S

hhkdkdkhkdkkhkhdhkdkhkhkhkkkhkhhhkhkhkkhhkdhhkhkhdhhdhdhkhkhhrhdhhkhkhkhkhhkdhhdh ko ddhkdhhkhkhkdhdkhkdkhkdkkdhhkdk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 187

0 120291

0 026

500 115

500 140

0 000

0 000

0 0000

48496820

98479

47868200

436657

93386

000

187

539

Je %k ok ok ok ok d g Kok ok ok

% ¢ J Kk Kk k ok ok koK ok ok ok

0

0

98

000

000

121

0

0

70

90

19

00

00

00

Je e e ke de ok ke ke ok ke d e ek ke k kk ok ok de ok ok ko k ke ke ke k ok sk ke e d ok ok ke ok ok h ok ke ke ko ok ke ok ke ke ke ok ke k ok ok sk ok ok ke ke sk e ok ok sk ok ok ok ke ke ok

Je e e e ok ke ke ok ke e Sk ke ke sk ok e sk ok sk ke sk ok e ok ke ke ok ke sk ok ek ok ek ke ke ke ok ek ke ok e sk ok ok Sk ke e sk ok ok ke ke ok ks ke ok ok ke ke ke s ok ok ok sk ok ke ke ok ke ok

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 000

0 789

0 78 3
0 00 0
0 001 0
0 000 0
0 784 2

31 of 40

09
47

006
000

706

25
193

000
016

257

[eNe}

55
67

000
000

742

1 74
0 20

0 000
0 000

1 740



0 450 0 048 0 160 1 579 0 704 0 229

' PERCOLATION/LEAKAGE THROUGH 0 0095 O 0119 O 0101 0 0097 O 0086 0O 0084
LAYER 19 0 0082 O 0056 0 0005 O 0000 O 0000 O 0048

Ahhkhhhkhkhhkdkhkdhrhhhrhhkdhkrdhdhhhrhrhkdhkhhddrhodhhkhhhdhdthdhdkhkhk kkd Kk ddkdkhkddhdokdd kK okkkkkkkh

Je ke kK ko ok ko ek ok ke ek sk ok de ke ke ke sk sk ke ok s ke sk ok e ke ke ek ke e sk e ok ok ok ok ke ke ke e ke ke ek ke ke ok e ke e ek ke ke ke ek ke ke ke ke ok

ANNUAL TOTALS FOR YEAR 25

INCHES CU FEET PERCENT
PRECIPITATION _—I;—;;- 48;;;528—85—0— 188-68_
RUNOFF 0 027 98480 594 0 20
EVAPOTRANSPIRATION 13 180 47880320 000 98 73
PERC /LEAKAGE THROUGH LAYER 19 0 077200 280235 156 0 58
CHANGE IN WATER STORAGE 0 066 237842 109 0 49
SOIL WATER AT START OF YEAR 500 140 ok sk e ok ke ke ek ke ok o
SOIL WATER AT END OF YEAR 500 206 ok e sk e ek ke ok e ok ke
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 -59 933 0 00

Je de d de ek ok ks ke ok g gk ke ke sk sk ke e ok de ok sk sk e e e ke ke ke ek ok ok ok de ke ke R ok e e gk ke ok ke ok dk ok ok e ok ok ke ok ok ok ok ok ke ke ok ke ke ke ke ok

hhkhkhkkhhhkhkhkdhkrhhkhkhkdkhkhdkrbrkdrhkdrdbhrdrhhrkhkrhrhkhhhhddhhddhhdhdhrddhhhhkddddhkhkdhddddkhkhhx

MONTHLY TOTALS (IN INCHES) FOR YEAR 26

PRECIPITATION 0 %2 0 78 3 09 125 155 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000

0 000 0 000 0 000 0 016 0 000 0 000

. EVAPOTRANSPIRATION 0 789 0 784 2 705 1 257 2 743 1 740

32 0f40



0 451 0 049 0 160 1 578 0 703 0 229

. PERCOLATION/LEAKAGE THROUGH 0 0073 0 0131 0 0167 0 0171 O 0145 0 0132
LAYER 19 0 0128 0O 0087 O 0022 0 0000 O 0022 0 0090

dokkdkk ok ok ok kk ok ok ok kdkok ok kk ok kdkkdkk ko ko ke k ok ok ko ke ok ok ek ok ok ok ok e ko ke ke ke e ok ko ke sk ke ok ek Sk ke ok ok ok e ok ke ok

hhkhkhkhkdhkhkhkhkrhkhkhhkhhkhkdhhhrhdhbhrdrdrhbrhhhbhkrhbhhbhkhkdrdbdhrhbhbddrrhk bk hbhdbddrhhrhhhrhkhkhkhkddhkdhkdk

ANNUAL TOTALS FOR YEAR 26

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98314 992 0 20
EVAPOTRANSPIRATION 13 189 47875868 000 98 72
PERC /LEAKAGE THROUGH LAYER 19 0 116703 423633 625 0 87
CHANGE IN WATER STORAGE 0 027 98036 258 0 20
SOIL WATER AT START OF YEAR 500 206 H ok ek ek ok ok ok ke x
SOIL WATER AT END OF YEAR 500 233 ek e e ke ek ke ok ke ok e
' SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 -35 051 0 00

dkhdkkhkhhkdhkdhkdhokkkdhhkdhkdhdhdkhhkhkhkhkdhhkdohkhkdkdhhddhdkdhkh ddhhdhdkhdhdkhdkkhokkokkokdedkdkodddd ko dkk

hkkhkhkdkhhhkhkhkdhdhdhdhk ook d kb dkokdh ok ke dk ek k kb ko k ok dkkkdkkkk gk dkohkdkk ok dokokdeook sk okdddddedkkkkk kokskkkok

MONTHLY TOTALS (IN INCHES) FOR YEAR 27

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74

0 50 0 00 0 47 2 19 0 67 0 20

RUNCFF 0 004 0 001 0 005 0 000 0 000 0 000

0 000 0 000 0 000 0 016 0 000 0 000

. EVAPOTRANSPIRATION 0 789 0 784 2 906 1 257 2 681 1 738

33 0of40



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450

0 0097
0 0085

0 049 0

0 0133 O
0 0073 O

160 1 580 0 704

0169 0 0169 0 0156
0046 0 0023 0 0011

0 229

0 0126
0 0025

LA RS E R R R RS E RS R R R S R SR AR R R R R R R R R R R R R R R R R TR E R R E R R R R R RS SRR RS

Feok ok k ko drhkh ok k ok ok k Ak ko ok ok ko ko ok ok ko gk ko e ek ek e ek ke gk ke ok ok ke ek ke ok ok ok ke ok de ke ok ok ke ok ok ok

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 328

0 111256

-0 106

500 233

500 127

0 000

0 000

0 0000

48496820 000

97271 336

48380608 000

403859 531

-384845 594

Kk ok ok ok ok ko ko ok k x

Kk ok ok ok ok gk ok ok ok

0 000

0 000

-74 862

100

0

99

0

0

00

20

76

83

79

00

00

00

Thkkdkhkkhkdhkhkhkhrddhddhrrdhddhhkhdkdhdhkhddhkdkdhhdddhkhkkohkddkkdkhkkhokdddkddk ok kddedokdok ok ok kdkdkk

kA hkkhkhkdhkhdhkhkrhhdhdhrdbdhhbrdrhddhhrrrbrbdbhdrrddrdhdhhrgddhhddhhhhkdkdddddkhdkdkkdkhi

MONTHLY TOTALS (IN INCHES) FOR YEAR 28

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 000

0 789

0 78 3
0 00 0

0 001 0
0 000 0

0 796 2

34 of 40

0s 1 25 1
47 2 1% 0

006 0 000 0
000 0 0le 0

735 1 230 2

55
67

000
000

727

1 74

0 20

0 000
0 000

1 740



0 472 0 028 0 165 1 597 0 692 0 217

‘ PERCOLATION/LEAKAGE THROUGH 0 0075 0 0146 0 0147 0 0122 0 0131 O 0125
LAYER 19 0 0125 0 0108 0 0103 O 0103 0 0078 0 0034

Fhhkhkhkhddhdhhbhddbdb bbb dbddrbrrdb bbb hdhdbrrrbhbdhddrbdbrbdbbbbbrhbdbhb bbb bbddhdddkhdh

hkhkhkdhkhkdhkhkhkhhkhkrdhkdrhhkhhkrdkdrdhohkhkhddrdrhbhhkhhbhhhkdhhbhhrdrhkhkhrhkhhhhkk bk hkhkhk ko hkdxhbhkhkhkxxhrkx

ANNUAL TOTALS FOR YEAR 28

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 0 027 98394 633 0 20
EVAPOTRANSPIRATION 13 189 47874440 000 98 72
PERC /LEAKRGE THROUGH LAYER 19 0 129735 470939 437 0 97
CHANGE IN WATER STORAGE 0 015 52952 270 0 11
SOIL WATER AT START OF YEAR 500 127 ok ok ok ok ok ke ek ek ok
SOIL WATER AT END OF YEAR 500 142 Fe e e e ke ok ok ok ok ke ok ok ok
. SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 93 253 0 00

dhkhkdhkhkkdhkhkhkhkhhhkhkhrhkhkkhkhkhkAhkrrdbhkhhkkhrdhrkhhbdbhddrdrrhhhhhhkddhhhkhdhhhkdhhkdkhkhkkhxhhhkhdhdkxikki

kkkhhkhhkhkhkbkhkkhkhhhkhkdhkhrhkhkbhhkdbhbhkbhhrdhdbhdhhkhbhbhddrrhhbhkhkrrhdhbhhhhkhdrhbbbdhkkdrddhhhhkhhdknk

MONTHLY TOTALS (IN INCHES} FOR YEAR 29

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 1% 0 67 0 20

RUNOFF 0 004 0 001 0 006 0 000 0 000 0 000
0 000 0 000 0 o000 0 016 0 000 0 000

. EVAPOTRANSPIRATION 0 788 0 784 2 706 1 257 2 742 1 740

350f40



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 451

0 0000
0 0141

0 049 0
0 0009 O
0 0187 0

161 1 578 0 703

0014 0 0023 O 0039
0153 0 0127 0 0100

0 229

0 0109
0 0108

hhdkkkhkhhodhhhdhrhkhkhkhhkdhkhhhhhkhdrrhkhkhkrhkhkhkhbhbhhkhrhkrhkhrhkhbhkrrhkrhkbhrhkrdbrhdhhhkhrdhdkhkik

dhkhkhkhkhhdkhkrhrhkhhkdkhhkhbhkhkrkbkhrbkrhhbrhkrhkdrrhhhhhhbhrdkhhkhkhdh kb hddhkdkhhoddkhhkkkhkhkkiddhkdkddkrkik

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0 101062

0 043

500 142

500 184

0 000

0 000

0 0000

48496820 000

98198 789

47877068 000

366854 812

154536 437

* dok ok ok ok ok ok ok ok ko ok

d ok kok ok kok ok ok ok okok ok

0 000

0 000

162 003

0

0

72

76

32

00

00

00

hhkhkhkhkhkkhkrdrhkhkhkhbhkdkhkhkhkhkhhhkhkrhkhkhkhkhbhkhkddhdohhbhkhbddhhbhbhbhkhkhrhkhhkhkhhhkrrhrrhbkhrhhdhbrrrhhbhhdhikd

khkhkhkhkhhkhkhkkhhhkhbhdbhrdrhhhkhkhkhbhkddrhbhhhhkkhbhbbrhhhbhbhbdkdhkhkhbhhkhkhrdkhkhkhkbkrdrrhbhhhhbrhrhdhhhkdhkkhkr

MONTHLY TOTALS

(IN INCHES)

FOR YEAR 30

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

0 92
0 50

0 004
0 000

0 789

0 78 3
0 00 0

0 001 0
0 000 0

0 784 2

36 of 40

09 1 25 1

47 2 19 0

005 0 000 0

000 0 016 0

905 1 257 2

55
67

000
000

682

1 74
0 20

0 000
0 000

1 740



PERCOLATION/LEAKAGE THROUGH
LAYER 19

0 450 0

0 0082 O
0 0078 O

049 0 160 1 580 0 704

0 229

0073 0 0094 O 0113 O 0113 0 0088
0065 0 0037 O 0000 O© 0000 O 0007

LES RS RS S SRR RREEEEEEEEEE RS SRR RS R ERRRRERERRRERRS SRS RERERERESEREEEERE R

LS ERESESEEEEREEE S LRSS SRS EE RS RERRSASRESRERRE RSt EERERERRERE S

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 19
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 330

0 074946

-0 072

500 184

500 112

0 000

0 000

0 0000

48496820 000

97307 227

48388500 000

272052 281

-260884 094

gk odk ok kodokk ok kokkk

d* dhdkkhohkkokokokh kK

0 000

0 000

-154 512

100 00

0 20

99 78

0 56

-0 54

0 00

0 00

0 00

dhhkdkhkkhkhkhhhkdkhkdhhkddhhdhhhkdrhkhkdhdkhkhkhkhhdhhkdhhhdhdhdhdhhddkkddddkdkdk ko kdkkhhdkhdkkkdkkdkhkhhhih

khkdkhkkhkdhhhkkdkhkdhhkdhhhhkdhhhkdhhhhdhdhdkdhhhdkdhhdhhddhdhkhkkdhhhhdhdkdhkddhddhdhkdkkkkdhkdkdhddkdkkk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

PRECIPITATION
TOTALS 0 92
0 50
STD DEVIATIONS 0 00
0 00

37 of 40

1 THROUGH

1 25 1 55
219 0 67
0 00 0 00
0 00 0 00



RUNOFF

TOTALS 0 004 0 001 005 000 000 0 000
0 000 0 000 0 000 0 016 0 000 0 000

o

o
o

o

STD DEVIATIONS 0 000 000 0 000 000 0 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000

o

EVAPOTRANSPIRATION
TOTALS 0 787 0 786 2 790 1 251 2 714 1 740
0 455 0 044 0 161 1 584 0 701 0 227
STD DEVIATIONS 0 007 0 006 0 101 0 012 0 031 0 001

0 009 0 00% 0 002 0 008 0 005 0 005

PERCOLATION/LEAKAGE THROUGH LAYER 19

TOTALS 0 003S 0 0046 0 0059 0 0074 0085 0 0086
0 0093 0 0089 0 0071 0 0063 0 0052 0 0045

O

O
O

STD DEVIATIONS 0 0039 0 0046 0048 0047 0046 0 0044
0 00489 0 0051 0 0045 0 0045 0 0041 0 0037

o

hhkdkhhkhkdhhdhkhkhhbhrdrbdrhdhhrbhhdhbhhrdhhdhh bk hkhdd khkhhkhhhhdhdddkddkkdd ok hkdkdkohddkdodkhdhdkdddh ki

Je do de K e deok Ko dedeode o dedede de dede e dededode bk ke g de ek ek ek ke e gk ok ek ke ke e ok ok e ok ok ek ok e ek ke ke b e ke e e ok e sk ok ke ke ke ok ok ke ok ok ok ok

AVERAGE ANNUAL TOTALS & (STD DEVIATIONS) FOR YEARS 1 THROUGH 30
T s Cu FEET  PERCENT
PRECIPITATION 1336 ( 0000) 48496828 0 100 00

RUNOFF 0 027 {( 0 0003) 98185 27 0 202

EVAPOTRANSPIRATION 13 240 { 0 0682) 48059568 00 99 098

PERCOLATION/LEAKAGE THROUGH 0 08009 ( 0 03336) 290719 469 0 59946
LAYER 19

CHANGE IN WATER STORAGE 0 013 ( 0 0684) 48329 10 0 100

dhhhkhkhkhkhhkhrhhkrhrdhddrhhhkhkrhkdrddhbhrdhdr bbbk hhddrhkrhrrrhdrrdrhhhrhrdrhhhhbhdddddhkhhkdhddkhhkrh

38 0f 40



‘ dhkkhkhhhkkkhkhhkhdk b hhkkkkkk ok ko kkkkdkkhkkrkhkhddkhhh ok ok dedoskde kg o d & dede stk &k ok d ok ok &k ke ko o

PEAK DAILY VALUES FOR YEARS 1 THROUGH 30

(INCHES) (CU FT )
PRECIPITATION -_I—ia———_ ;;;;666—555_—
RUNCFF 0 016 59677 7617
PERCOLATION/LEAKAGE THROUGH LAYER 19 0 000845 3068 89160
SNOW WATER 0 79 2858422 7500
MAXIMUM VEG SOIL WATER (VOL/VOL) 0 3192
MINIMUM VEG SOIL WATER (VOL/VOL) 0 1360

FhhhkhkhkhkhkhrdAhhhkhkdhbhhbhbhkdhrdhhkhbhhohhbhdkrrhbhhkdkhkkrhhkdhkkrhhhhhdkrdrdhhhhkddhhdhddhkhdhkhkk

39 0f40



‘I' IR RS E RS SRS RS R R RS EREE R E R R AR R RS AR YRR REREE RS AR SR AR R R RS

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)
B 2 4723 0 2060
2 52 5599 0 2920
3 2 9280 0 2440
4 52 5600 0 2920
5 2 9280 0 2440
6 52 5600 0 2920
7 2 9280 0 2440
8 52 5600 0 2920
9 3 0317 0 2526
10 52 5600 0 2920
11 2 9467 0 2456
‘ 12 52 5600 0 2920
13 2 9566 0 2464
14 52 5600 0 2920
15 2 9964 0 2497
16 " 52 5600 0 2920
17 2 9859 0 2488
18 52 5600 0 2920
19 0 8989 0 0375
SNOW WATER 0 000

Sk kS deode s s ok de dk ke dde ke vk ok ok ke ke sk vk ke b sk e dedede de sk sk e sk e ek ke ke ke e sk sk sk ok ke ke e sk sk de ok ke ok ke ek ke ok ke ko ko ek ke ok ok ok ok ok ke
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LEACHATE COLLECTION MODELING
CLOSED CELL CASE



*hkhkhkhkhddhdhkkhor b dhkhkddrhkbddrdrrrdh kb drkhkdhkhhkdhhk kb ok hhkdhkdrhkhhhdhhhdhddhdddhhdhddihkik
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3 07
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

(1 NOVEMBER 1597)

* *
* *
* %
* *
* %
* k
* %
* *

* *

dhkhkhkkhhkhkhkAddkhkhkhkhbhdhbkhkhkhrkhkhhhdrhkhhkdhdrhkdrhhhhhbhhdrhbhbhbhbdhhkhkhkdhddhkddkhdhhdhhhdhhkdkkht

hkhkhkkhhhhhkhkkkhhhhhhkhkbkbkhbhkdhdrddhhhhkhbhdkhkddhkhdbhdhrhhdhhdhdhdbdbhrdhhhhrhhhohdk &dhdkk

PRECIPITATION DATA FILE
TEMPERATURE DATA FILE
SOLAR RADIATION DATA FILE
EVAPOTRANSPIRATION DATA
SOIL AND DESIGN DATA FILE
QUTPUT DATA FILE

E T - Y]

TIME 13 36 DATE 8/ 6/2003

\shaire\help\proprecp D4
\shire\help\protemp D7
\shire\help\prosolar D13
\shire\help\evapol2 D11
\shire\help\cover D10
\shire\help\cover OUT

hhkhkhkhkhhkkhkdhhkdrhkhkhhdhkhkdbdrhdrdkrrdhkhkhkdkhdkrkdrrdhbhrhkdhkhdkdbdrhddhhhkdkhbrkdhkhdhrkdhrhddhddhhddxrk

TITLE

Closed Cell Case

dAhkhkhkhkdkhhkkddddkhhkhrdbhhhhhhhbdkdkdrdhkhddhddhhkddhbhbhbhbddhrhkhbhhhdhkhbkhkhkkdddkrrrrhkrhorhhdhhddhdx

NOTE

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTE
EFFECTIVE SAT HYD COND

NT
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18 00 INCHES
0 5010 VOL/VOL
0 2840 VOL/VOL
0 1350 VOL/VOL
0 2096 VOL/VOL
0 999999975000E-05 CM/SEC



TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 34

THICKNESS = 0 23 INCHES
POROSITY = 0 8500 VOL/VOL
FIELD CAPACITY = 0 0100 VOL/VOL

0 0050 VOL/VOL
0 0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT HYD COND = 33 0000000000 CM/SEC
SLOPE = 33 00 PERCENT
DRAINAGE LENGTH = 1250 0O FEET
LAYER 3
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 0 23 INCHES
POROSITY = 0 0000 VOL/VOL

0 0000 VOL/VOL
0 0000 VOL/VOL
0 0000 VOL/VOL
0 399999993000E-12 CM/SEC

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT HYD COND
FML. PINHOLE DENSITY 1 00 HOLES/ACRE
FML, INSTALLATION DEFECTS 3 00 HOLES/ACRE
FML. PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0 23 INCHES
POROSITY = 0 7500 VOL/VOL
FIELD CAPACITY 0 7470 VOL/VOL
WILTING POINT 0 4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0 7500 VOL/VOL
EFFECTIVE SAT HYD COND = 0 300000003000E-08 CM/SEC

I
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED

SCS RUNOFE CURVE NUMBER = 83 00

FRACTION OF AREA ALLOWING RUNOFF 100 O PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1000 000 ACRES
EVAPORATIVE ZONE DEPTH 12 0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 2 070 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 6 012 1INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1 620 1INCHES
INITIAL SNOW WATER = 0 000 1INCHES
INITIAL WATER IN LAYER MATERIALS = 3 948 INCHES
TOTAL INITIAL WATER = 3 948 INCHES
TOTAL SUBSURFACE INFLOW = 0 00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
SALT LAKE CITY UTAH

STATION LATITUDE 40 76 DEGREES

MAXIMUM LEAF AREA INDEX = 1 60
. START OF GROWING SEASON (JULIAN DATE) = 117
END OF GROWING SEASON (JULIAN DATE) = 289
- - - - EVAPORATIVE ZONE DEPTH = 12 0 INCHES
AVERAGE ANNUAL WIND SPEED = 8 80 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 67 00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 48 00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 39 00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 65 00 %
NOTE PRECIPITATION DATA FOR Bear River Refuge Utah
WAS ENTERED BY THE USER
NOTE TEMPERATURE DATA FOR Salt Lake Caity Utah
WAS ENTERED BY THE USER
NOTE SOLAR RADIATION DATA FOR Salt Lake City Utah

WAS ENTERED BY THE USER
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hkhkkdkhkkhkhkhkhkrhkhhkhkhhhkhkbhkdhhhhkhkhhdbhkhkdkdkrbhbhhkhrhkdkhhkdbhhhkdkhkrrhdbhhkrdrhhrhhhhhkdrhkdbhhkhkdrk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0 92 0 78 3 09 1 25 55 174

RUNOFF 0 068 0 000 0 569 0 000 0 051 0 000
0 000 0 000 0 000 0 674 0 000 0 000
EVAPOTRANSPIRATION 0 658 0 732 2 477 1172 2 306 1 740
0 458 0 042 0 176 1 608 0 602 0 179
LATERAL DRAINAGE COLLECTED 0 0000 0 0029 O 0008 O 0000 O 0011 O 0©0O0O
FROM LAYER 2 0 0001 O 0000 O 0001 0O 0001 O 0014 0O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O Q000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 O Q00O
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Kk hhhhkhhkhkhkhkhkhkhhrkdrkhkhhhkkhkhkdhhkhkhkhbhrdhhbhhhhhddhhhhdhkhdhdhdhdkdkddddddhkddhhhkkiik

Kk hkhhhkhhkkhkhkhkhkhkhhhrhkhhhkkdhkdhkhhhkrkdhkrhbhhhhhkdhkdhhhhbrhkhkhhhhrhkhkhkhkdhhbhhdhhhhhhhdhh ik

ANNUAL TOTALS FOR YEAR 1

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 1 362 4943951 000 10 18
EVAPOTRANSPIRATION 12 151 44107872 000 90 95
DRAINAGE COLLECTED FROM LAYER 2 0 0064 23398 699 0 05
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 180 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE -0 159 ~578424 625 -1 19

SOIL WATER AT START OF YEAR 3 948 14332992 000
SOIL WATER AT END OF YEAR 3 789 13754567 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 23 916 0 00

khAhkdhkkhhhkhhkhkhhhhhhhhbhkrdhrhhkdhrdhhhdrdrhkrhrdhbhrdhhbrhrhkhkhhhhdrkhr bk khddrhhrhddkhhr

khkdkkhkhkhkkkhhkhkkhhhkhhkhdhhkdhhkhhhhhdhhkhdhdrdrhkrrhhkrhkrhhdhhbrhhhrhdrhhbrhhhhrhbhhhdrkhkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 070 0 000 0 561 0 000 0 036 0 000
0 000 0 000 0 000 0 682 0 000 0 001

EVAPOTRANSPIRATION 0 526 0 798 2 414 0 973 2 497 1 738
0 458 0 042 0 187 1 108 0 637 0 132

LATERAL DRAINAGE COLLECTED 0 0000 0O 0021 © 0006 O 0005 O 0028 0O 0021
FROM LAYER 2 0 0000 O 0000 O 0001 O 0001 O 0024 O 0003
PERCOLATICN/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 0 0000 O 0000 O 0000 0O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

hhhkdhkhkdhkrhhkhhkhkdhk okt rhkhkhkhkhrhrhkrkrdrhkhrhkhrhhhdrrrdbhhdhhhrrrhhdhhkrhhrddhhddhhdr ik
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dhkdkhkdkhhhkhkhkdkdhkhhkhkdhhkhhrhhhhdkdrdhhhhhkhkhkrdrhhkhhkhkdddhbhhkhhhrkdkrhdhrhkrrhrkhhdhhkdhhddhdhrsh

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER 4

AVG HEAD ON TOP OF LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0

0

511

0105

000000

0000

489

789

279

000

000

0000

48496820

4897264

41783432

39690

0

1776419

13754567

15530986

0

0

11

000

785

215

500

000

000

000

000

087

0

0

16

08

00

66

00

00

00

LR SR SRS SRS R RS EEEE R R R R AR EERER AR RRRRRR AR R R RS E SRR EREREEEEREEEE LR

Ahhkkhkhkhhkhkhkkhkhhkdhhkhkhhrdhhhkhkhdrdrhkhkohhhkdhd bk hhdhhbrdhrhhhhkdrrhhkdhhkddhhhhdhdhdkhdhdkhhhr

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0
0]

RUNQFF 0
0

EVAPOTRANSPIRATION 0
0

LATERAL DRAINAGE COLLECTED 0
FROM LAYER 2 0

92 0
50 0
087 0
000 0
473 1
458 0
0000 O
0000 O
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78 3
00 0
000 0
000 0
232 2
042 0
0009 O
0000 O

09
47

550
000

396
188

004
000

1 25
2 18

0 000
0 682

1 146
1 046

5
0

O

0000
0005

o

o =

o

N

55
67

030
000

443
614

0071
0026

(@]

=

o O

74
20

000
001

739
132

0013
0001



PERCOLATION/LEAKAGE THROUGH
LAYER 4

0 0000
0 0000

0 0000 0 000
0 0000 0 000

0 0 0000
0 0 0000

o o

000
000

0
0

o o

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON
TOP QF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
0 000

0 000
0 000

0 000 ¢ 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

¢ 000
0 000

0 000
¢ 000

000
000

000
000

o

000
000

000
000

dhkhkhkhkhkhkdkhhkhhkhhdkhk bbb hhhhkkhrrd bk krhrrhhkhkd kv bk khkhkArrhhkhkhhhhddhhbhhhhkrdrhhdbhhddd ki

khkhhkhhkhrhhhbkhkhkhkhhrhdohhkhhkdrhhorhkrhrhkbordohkhhkddhhhbhhrdddbhbhrhdrdrrrhhhkhddhbhbhkhdhddrdkhk

ANNUAL TOTALS FOR YEAR 3

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION _

DRATINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4

0

0

349

910

06172

000000

0000

084

278

362

000

000

0000

48496820

4897045

43232728

62353

0

304669

15530986

15835656

0

0

22

000

500

279

406

000

000

000

000

480

0

0

15

13

00

63

00

00

00

B R R e R R R R e R R R A R R R P R RN EE SR RS SRR SR
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 095 0 000 0 550 0 000 0 030 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 458 1 261 2 571 1170 2 315 1 739
0 473 0 026 0 191 1 085 0 581 0 131
LATERAL DRAINAGE COLLECTED 0 0000 © 0003 0 0023 0 0001 O 0000 0O 0011
FROM LAYER 2 0 0013 O 0001 O 0000 O 0000 O Q00O6 0 0000
PERCOLATICN/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 0 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

dhkhkkdhkkhkhdhdhdkrhhkhkhkhkhkhkhdhkhhhkhkddhkhrhkkdhhdhhhhkdbdbrdohhhkkddrdkhhhkhhkkhkhdhhkhdhkdkkkdhhdx

hkhkhhkdkhkdhhkkkdkdkdkdkkhkhkhkhkhhkhkhhrkdkdhdkhhkhkhkdhhkkdkhhbdhhkkdkkhhhkhrdhkhkdhkhhdhokddhkhkdhhkkddh

ANNUAL TOTALS FOR YEAR 4

INCHES CU FEET PERCENT
PRECTPITATION 1336 48496820 000 100 00
RUNOFF 1 301 4724062 500 9 74
EVAPOTRANSPIRATION 12 002 43566804 000 89 83
DRAINAGE COLLECTED FROM LAYER 2 6 0057 20553 795 0 04
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 144 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0 051

4 362

4 414

0 000

0 000

0 0000

185376

15835656

16021032

0

0

21

219

000

000

000

000

058

0

0

0

38

00

00

00

LR A ER R R R R EE RS SRR R R R R R RS ERE R R R R R R R R R EREAEEERRRRERERR RS REEEEREEEEEES]

hhhkdhhkhhkhkhdhhdhkhkdrrhkhbhhhkhhkhhdhhbkhhkdhkdhdhhhkdhddhhdhkhhhiodhdddhhddhddddhdhdkdkhddohkhkkddhhkihd

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 2

PERCOLATION/LEAKAGE THROUGH
LAYER 4

(IN INCHES) FOR

YEAR

0 92
0 50

0 101
0 000

0 456
0 458

0 0000
0 0000

0 0000
0 0000

0 78
0 00

0 000
0 000

1 186
0 042

0 0008
0 0001

0 0000
0 0000

55
67

029
000

406
600

0000
0001

0000
0000

74
20

000
001

739
132

0007
0000

0000
0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
¢ 000

0 000
0 000

0 000
0 000

0 000
0 000

3 09 125
0 47 2 19
0 554 0 000
0 000 0 625
2 548 1 220
0 188 1 069
0 0032 0 0008
0 0000 O 0007
0 0000 O 0000
0 0000 0 0000
(INCHES)
0 000 0 000
0 000 0 000
0 000 0 000
0 000 0 000

(]

000
000

000
000

(@]

000
000

000
000

Je ok de e e ko ek ek ke ok ok k ok sk ke e s ke kg ek ke e sk sk ke e sk ke ok ek K ke ke ke sk ok ok ke e ek ke ke ok ke ke ke e gk ok ke ke ok ok ok ok ok bk ok ke
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. KAk hkhkhkhkhkhkhkdkkhkkkhkhkhkhhkkhkkhhkhkrrohkkhkdrhkdohhhkrrdhkhhhhhdrhdhdkhkhdhkdhdhkhkddhrdokhkdkkdik

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAY

PERC /LEAKAGE THROUGH LAYER

AVG HEAD ON TOP OF LAYER

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

’ ANNUAL WATER BUDGET BALANCE

ER 2

4

3

0

0

044

0064

000000

0000

001

414

413

000

000

0000

48456820

4757283

43718024

23366

0

-1883

16021032

16019149

0

0

26

000

770

112

240

000

000

000

000

920

15

05

00

00

00

00

00

Fohkdhkhkkhhhkhhkdddrhhhkhkdhhkhkhkdkrrkhddhkd A rd kbbb dhrkd bk bbb hrkkdkhkhkhkkk kb dhkhd ok kkkdokdkhdkkk

hhkhkhkhdkdhdhhhhkhkhkkkhkhhkrrkhkrkkhkkrkkkkhkkdkkdhhhhkkhdkhdhhkhkhkdkarhdhhkhkhhrhkrdrrhkkrrhhhhtxki

MONTHLY TOTALS (IN INCHES)

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

. LATERAL DRAINAGE COLLECTED

FROM LAYER 2

FOR YEAR

0 92 0
0 50 0
0 101 0
0 000 0
0 456 1
0 458 0
0 0000 O
0 0001 O
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78 3
00 0
000 0
000 0
185 2
042 0
0012 O
0001 O

09
47

554
000

549
188

002
000

1 25
2 19

0 000
0 625

1 220
1 070

7 0 0008
1 0 0000

1

\V]

[N e]

55
67

029
000

406
600

0003
0001

1 74

0 000

0 001

1 740
0 132

0002
0003

[oNe]



PERCOLATION/LEAKAGE THROUGH
LAYER 4

0 0000
0 0000

0 0000 0 000
0 0000 0 000

0 0 0000
0 0 0000

(&)

0000
000G

[ ]

¢coco
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON
TOP OF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
0 000

0 000
0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 000

o

000
000

000
000

o

000
000

000
000

e gk g g de ke de e Tk ek T ke ok g ok sk ok ke ek ke ke de ok ok e ok e ok ok ok ke sk e b gk ok ke ok ok ok gk ok e ke gk gk ke e Tk e ok kR ke ok ok ke e ok e ok ok ke ok ok ok e ok ok ke ok ok ok

hokdkkkkhkhhkdkhhdkhkhkhkkhkdkhkhkdkhdkhhhhkdhrhhhhkhdhhkhkdrhdhdkhkkhhkhkdkhbhhhhkhbkhbhhhhkbkkhkkhkddkxkk

ANNUAL TOTALS FOR YEAR 6

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIi WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4

0

0

310

044

0060

000000

0000

000

413

413

000

000

0000

48496820

4756192

43718336

21805

0

453

160191489

16019602

0

0

30

000

037

110

501

000

000

000

000

827

0

0

15

04

00

00

00

00

00

Feode ek kv ko de ke e ok e e e de sk Kk gk sk ke e ek o sk ke ok e Tk Kk gk ok ok Sk ke sk ek ke ok ek sk ke ok e ek sk ke ke ok e ke e ke ok ke e ke ok ok ok sk ek ok ke ok e ok ke ok ok
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hhhkhhkdhdhhkhkhhhkhkhkhkhkhbhkhhhhkhkrkhhhkhkhhhrhhkdkdkdkdkhkhkhkdAhkhkhkhhhhkhhhddbhhkdhhrhkdbbdkhhrhddhhhhhdk

MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0 92 0 78 3 08 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 456 1 185 2 551 1 221 2 402 1 738
0 458 0 042 0 187 1 070 0 600 0 132
LATERAL DRAINAGE COLLECTED 0 0000 0 0010 O 0006 O 0003 0 0033 0 0021
FROM LAYER 2 0 0000 O 0000 O 0001 O 0003 O 0001 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 0O 0000 O 0000 O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 0600
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

khkhkhkdkhhkhkhkhkhkdhhkhkhkdrdhhdhkhkdhkhhkdhhkdhkdhhhhkhkhhhhhbkhhhkdhhhhhhhhhhhhhhhddhhkhdkkhddhdhdkdhkkdhhki

khkhkhkhkdhhkhkhhdhhkhhkhhkhkhkhkhkhkhkhkhkdhhhhkhkhhkhhkhkrhkhhkhhkdhhdhhkhhkdhbhhhkhhhkdhr kb hkhhhkhdhrdhhh ik hh

ANNUAL TOTALS FOR YEAR 7

INCHES CU FEET PERCENT
PRECIPITATION —_1;—;;_ 48;;;556—666 165—56-
RUNOFF 1 311 4757306 500 9 81
EVAPOTRANSPIRATION 12 042 43711396 000 90 13
DRAINAGE COLLECTED FROM LAYER 2 0 0079 28533 217 0 06
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 126 0 00
AVG HEAD ON TOP OF LAYER 3 0 0G0C
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CHANGE IN WATER STORAGE 0 000 -451 770 0 00

SOIL WATER AT START OF YEAR 4 413 16019602 000
SOIL WATER AT END OF YEAR 4 413 16019151 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 35 040 0 00

hhkhkkkkkkkkkdkhdkhhhbhkhkhkhhkhkhkhhhkhkhhdkhhhhkhhhdhkx b dhhh kbbb bbb b bk rkdhhhkddhkhkddkrdhhhdkhrhhk

kkhkkhkkhkkhkhkhkhkhkhhkhhkhkhkhkikkhhrhhhkhhkrhhkhrhkhkhhbihhkhrhhhhkhhdhhohkhkdhhkkhkhdkhkhhkdkhkhkdkhkdhkdkkhkkkkdhdkkkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0 92 0 78 3 0% 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 225 2 610 1 133 2 389 1 740
0 474 0 026 0 191 1 085 0 582 0 131

LATERAL DRAINAGE COLLECTED 0 0000 0 0012 0 0020 0O 0008 O 0031 0O 0003
FROM LAYER 2 ¢ 0000 0 0001 O 0001 O 0001 O 0000 0O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 0O 0000 0O 0000 O QOO0 O 0000 O 0000
LAYER 4 ¢ 0000 0 0000 O 0000 0O 0000 O 0000 O 0000

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000, O 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Yok ok d ke de ke ke ok ok vk ke ek ke ke sk ket k ke ek ok ke ke k vk ke vk ok ek Kk ok e vk sk ok e ok ok ok ke ok g ok e e sk ok ke ok sk sk ke ke ok ke ok kb ok ke ok ok ok ke ke ok
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dekdkokdkkdhhdehkhkhhdhhhkdbhbhdbhdhhhhkrrdkhdhdohbdbdbdbrhbhbhkrdrhrhohrhkhkhkbhhkhhhkddrddhkhhhdhkdhrdd

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

1 310

12 041

0 0079

0 000000

0 0000

0 000

4 413

4 413

0 000

0 000

0 0000

48496820

4756466

43709968

28568

0

1791

16019151

16020942

0

0

26

000

770

126

501

000

000

000

000

318

0

0

13

06

00

00

00

00

00

khkhkdkhkhkhkrhkhkdbhhkhrhkhkdrdkhhhhhbdrddhhrhhhhdrhohkhbkhhkhkrrhkdddrddrhhhdhdddhdkhkhkdhhkrrdhkhkhkhkhkkkiidh

(AR RS R REEEE LSS R R RS R R RS RR RS SRR R R RERRRRSR RS R R R RSRRR AR REE SRR SRS

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

LATERAL DRAINAGE COLLECTED 0
FROM LAYER 2 0

92 0
50 0
101 0
000 0
456 1
458 0
0000 O
0000 O
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78 3
00 0
000 0
000 0
186 2
042 0
0009 O
0000 O

09
47

554
000

550
188

001
000

[

25
19

3

000
0 625

o

1 220
1 070

9
0

o

0003
0000

o

3 [oN o]

oo

55
67

029
000

406
599

0002
0013

1

-

o O

74
20

000
001

740
132

0004
0001



PERCOLATION/LEAKAGE THROUGH 0 0000
LAYER 4 0 0000

0 0000 0 000
0 0000 0 000

0 0 0000
0 0 0000

o O

000
000

0
0

o O

0000
0000

ot ot e et A e it kot = = e =~ = = = o = = = = = = e . ———~ —— ———— ———— ————  — — —— o — —— —— —

AVERAGE DAILY HEAD ON 0 000
TOP OF LAYER 3 0 000
STD DEVIATION OF DAILY 0 000
HEAD ON TOP OF LAYER 3 0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

0 000
0 000

0 000
0 000

o

000
000

aoa
000

000
000

000
000

Fdkhkhkdhhkhkhkhkhkdkrhhhhhkhhdhkddhkhkhkkhkhdkhkhhhdhdhdrddkdkhhddhdkdhhdkkdkdkddhkdhkdkdkhkhkxhddokdkkdkkdkdbdkkdkk

LA E AR R R e R R R R E R R R R R R R A R E R R R R R R R E R R R R R SRR R AR RS E R R E A ASE R R RREREE SRR R REER SR

ANNUAL TOTALS

FOR YEAR 9

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER 4

AVG HEAD ON TOP OF LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

12 045

0 0052

0 000000

0 0000

-0 001

4 413

4 413

0 000

0 000

0 0000

48496820
4756205
43724816
18842

0

-3058
16020942
16017884

0
0

14

000

500

000

871

118

534

000

000

000

000

939

0

0

16

04

00

01

00

00

00

R R R R R R R R R R R E R R R R PR E PR E R LT EEEE LR LA SRR
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hhkhkhkhkkdkhkhhkkdkddbhkhkhhkhkdhkrhhkdhhkhkkdhk kb hkkhkhkkdrhkdrhkhkhkkhkhkdhkkdhkhkhkdkdhkddkhkhkkd kkddodkdkkkhkdkdkkkkdk

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 455 1 186 2 550 1 220 2 403 1 738
0 458 0 042 0 187 1 069 0 600 0 132
LATERAL DRAINAGE COLLECTED 0 0001 O 0008 O 0011 O 0009 O 0026 0O 0007
FROM LAYER 2 0 0005 O 0000 0O 0002 O 0005 0 0000 0O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 0 0000

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Adkkkkdhhkkkhkdhdhdkdhkhkkhhkhkhkdrhhhkhdbrrdhhhbhhkdhrkhbhkhhkhkdkdhkdbhhkhhkhkxhkhkdbhkhkdrdkhhdhkhhkhdrkkhdk ki

ke e e e v e sk Sk ok ok e ok ek sk ke ke ke K s e ke e e sk ok ke k ok sk ke ke ok e ke ke e ke ke ke ok ke e ok e e e sk ke ke e ke ke ek sk ke e ke ke ke ok e ke ke ke ke ke ke ke ke ok

ANNUAL TOTALS FOR YEAR 10

INCHES CU FEET PERCENT
PRECIPITATION __I;—;;— 48;;g;;6_588 188_66—
RUNOFF 1 311 4757280 500 9 81
EVAPOTRANSPIRATION 12 042 43711488 000 90 13
DRAINAGE COLLECTED FROM LAYER 2 0 0074 26758 070 0 06
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 123 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 1263 571 0 00

SOIL WATER AT START OF YEAR 4 413 16017884 000
SOIL WATER AT END OF YEAR 4 413 16019147 00Q
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 30 B80S 0 G0

Fhkkhkhkhkkkdkhkdhkhkhkdhdkhhkhddhhdkrhkrhkhhdkhk bk rkhhk ok kkkkkdkhhdhkdkhhhhkkkdhkrhdhkhhkkhkxhkkhkhkhxxx

L AR S R R R R R R R R R R RS R R R R R R R R R R R R R R R R RS R R RS RS E R RS RS R EREEEEREESERRS,

MONTHLY TOTALS (IN INCHES) FOR YEAR 11

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 18 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 0aQ1

EVAPOTRANSPIRATION 0 456 1 185 2 549 1220 2 404 1 740
0 458 0 042 0 187 1 070 0 600 0 132

LATERAL DRAINAGE COLLECTED 0 0000 O 0009 O 0029 O 0003 0O 0024 O 0000
FROM LAYER 2 0 0002 0 0000 O 0001 O 0000 O 0000 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O Q000 O 0000 0O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 0O 0000 © 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Fh Kk hkhkhkdhkhhhkhkhhhhhdhdhhhkhkrrdrhhhhkhrhkdkrrhdrrr b bbb kA bk rdkdrhrhkhddrdrdkhbdhxdtxhhhdddkk
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hkkhkhhkrkhkhkhkkkhkhhhhkhhkhhhkhdhhkhdkhkhrhhkhkhdhhkkhrhhrdhkhhbhkrhkhrhhkhrhdrrkhkhkhrhkdrhrhhkhhkdrddkkk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

2

0

0

310

042

0070

000000

0000

000

413

413

00¢Q

000

0000

48496820

4756445

43713196

25364

0

1791

16019147

16020939

0

0

21

000

000

000

633

113

501

000

000

000

000

336

0

0

05

00

00

00

00

00

Ihkkdhkdkhhkhkdkdkhkhkrhhkhkhkkhhdhhdohdhhhhdhkhkhkhhkhhkhdhhhhhkhdhhdkhkdhhkhhdkhhdhkdkhkdhhdkdhhkhkkhkhkdkhdhkhkd

Fhhkhkkdkhkhkhkdkhkhkhkhkkhkhkdhkhkhkhkkhkhhkdhhkhkhkhkdhhkhkhkkhkdhhkhkhkrkhkhhkhkdrhkdrhhkhhkhkdhhkhkhkhkhhdhhhhkhhkdhdkhkhdxxkk

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

(IN INCHES) FOR YEAR

o

o

o

92 0
50 0
101 0
000 0
456 1
474 0
0000 O
0001 O
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78 3
00 0
000 0
000 0
225 2
026 0
0010 ©
0000 O

09
47

554
000

611
101

001
000

1 25
2 19

0 000
0 625

133
1 085

[y

0008
06003

6
0

o O

o O

55
67

029
000

390
582

0026
0000

o O

74
20

000
001

739
131

0007
0003



PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 0O 0000 O 0000 O 0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

IEEEE E R R L R LR R RS RS R LR R R R EE R E R RS EE SRR R R RS SRR SR SRR R R RS SREE R R AR R SR RE RS ESS

Fhhkhkhkkhkrhhhhkhkhkhkhhhkhhkhkrhkhkhkhkdrhkrkrrrhkrhkhkkhkhkkdhhhohdrdhrbrrhbrhkhkrhhbhkrhdhrhhddkhkdrdrdik

ANNUAL TOTALS FOR YEAR 12

INCHES CU FEET PERCENT
PRECIPTTATION 1336 48496820 000 100 00
RUNOFF 1 311 4757274 500 9 81
EVAPOTRANSPIRATION 12 043 43715592 000 90 14
DRAINAGE COLLECTED FROM LAYER 2 0 0074 26869 625 0 06
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 129 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
CHANGE IN WATER STORAGE -0 001 -2952 948 -0 01
SOIL WATER AT START OF YEAR 4 413 16020939 000
SOIL WATER AT END OF YEAR 4 413 16017986 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 36 082 0 00

Fhkkhkhkhkhkhkhkhkhhkhhhhkkhdhkhhrdhhkhhkhkddhrtrrhrdhdrhdhhdbhddhhhkhkhdkhhhrkrhdhhdkkhhhdddhddhdhk
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dhkhkhhkdkkhhkhkkhkhkhkhhkhkhkkhkhkrrhhkhhhhkhhkhkbhrhhhkddhdhhkhhkhkdhkdrhhhhkohrohkrrrhkhkhhkdhhkhkhhhkddhhdkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 13

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 0 554 0 000 0 030 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 455 1 185 2 549 1 220 2 400 1 740
0 458 0 042 0 187 1 069 0 600 0 132
LATERAL DRAINAGE COLLECTED 0 0000 O 0010 0 0023 0O 0003 0 0059 0 0001
FROM LAYER 2 0 0000 O 0001 o0 0001 O 0011 O 0004 O 0004
PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 O 0000 O 0000 O 0000 0 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 0 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

hkhkhkhkhhkhkhkhkhkhkkhkhhkhkhkkhkkdhhkhhhkhkhkhkhkhkhhkhkhkhkhkkhkhkkhkhkdhkhkhkhhkhkhkhkhkkkhkkrthhrrhhkdhkhhkhhhkhhrhkhkkhkdhk

khkkhkkhkhkhkhkdkhkhkhkhhhkhkhkhkhkrrhhkdhhkhkhkhkhhhkhkhkhkhkhkhkhkhkrhkhkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhddhhhhkhhkkdkhkkhk

ANNUAL TOTALS FOR YEAR 13

INCHES CU FEET PERCENT
PRECLPITATION 1336 48496820 000 100 00
RUNOFF 1 311 4757982 500 9 81
EVAPOTRANSPIRATION 12 038 43696240 000 90 10
DRAINAGE COLLECTED FROM LAYER 2 0 0117 42626 664 0 09
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 177 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 -64 044 0 00

SOIL WATER AT START OF YEAR 4 413 16017986 000
SOIL WATER AT END OF YEAR 4 413 16017922 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 33 387 0 00

ThdkhhddhhhhhhkhhhhhdhhhdhhdbdbhhhkhkhkdkhhhhbhbhhdhAhhh b hhdddkhkhdkhhkhhh ok dhohodh ok d ok dkkdokdhdohkhkok

Thhkhhdhddhhdhhkhdrhkkdhhkhkkrdhhhhhhkhkhhdhhdhhkhkhhdhhhdhhkdkdhkkhkdkddhddhkhddhdh dkdhhkhkdhdkhkkhhhd

MONTHLY TOTALS (IN INCHES) FOR YEAR 14

PRECIPITATION 0 92 0 78 3 09 125 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 455 1 186 2 551 1 219 2 403 1 740
0 458 0 042 0 187 1 070 0 600 0 132

LATERAL DRAINAGE COLLECTED 0 0000 0 0008 0 0001 O 0015 O 0032 0 0001
FROM LAYER 2 0 0003 O 0000 O 0001 © 0002 © 0003 O 0003
PERCOLATION/LEAKAGE THROUGH ¢ 0000 0 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 ¢ 0000 0 GOOC 0 000G O 0000 O 0000 0O 0000

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

E R A e R e A R R R A2 A R AR R R TR R PR EEEE R EE RS SRS
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hkdhkhkhkhkhhhkdhhkhkrhhkhhkhkdkdbrkdbhbhhkhdrdcrdhrhkhrdhdrrhhbhkhkrrx bk rhhkrhthkhrhkkdkhrk thkhhdhkhdnhtkdkh

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER

PERC /LEAKAGE THROUGH LAYER 4

AVG HEAD ON TOP OF LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

2

0

0

311

043

0068

000000

0000

000

413

413

000

000

0000

48496820

4757291

43714708

24842

0

-31

16017922

16017830

0

0

11

000

320

133

157

000

000

000

000

378

0

0

05

00

00

00

00

00

hhkhkhkhkkhkhkhkhhhhkhkbkhkdhohkhkkdAdrhdohhkhkrdhhdhhhkhkdrhdrhdhohhkrhhrkhhkhkdkdrrdhhhhhhkdhhhhhdhddrdhihk

hhkkkkhkhhkhkbhkhkhkhkdorhkhkhkhkhdhkhrhkhhdkdrrdrrhkhhkrhkrrhbhhdkhhbhhhhhhkhhbdhhhhdhhdhhkhkhhkddrdddhd

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

o

92 0
50 0
101 0
000 0
455 1
458 0
0000 O
0000 O
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78 3
00 0
000 0
000 0
185 2
042 0
0012 O
0000 ©

09
47

554
000

549
187

002
000

1 25
2 19

0 000
0 625

1 220
1 070

1 0 0008
2 0 0000

o o

55
67

029
000

406
599

0007
0006

o O

74
20

000
001

736
132

0036
0000



PERCOLATION/LEAKAGE THROUGH 0 0000
LAYER 4 0 0000

0 0000 0 000
0 0000 0O 000

0 0 0000
0 0 0000

0000
0000

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS {

AVERAGE DAILY HEAD ON 0 000
TOP OF LAYER 3 0 000
STD DEVIATION OF DAILY 0 000
HEAD ON TOP OF LAYER 3 0 000

0 600 0 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 000

o

000
000

000
000

(@]

000
000

000
000

hhkhkdkhkkkhkkhddhkhhkhkhkhhhhhhhhkbkdbrrhhhkhbhhrhhdbhdhhkbkrhddhhrhohkhkhkhkdrrhrhbhbbkbrdrhhrdhkhrhbdrdrhrhkkhhhkkdx

hhkhkdkhkhkkhhkhdhhkdhhhhkdddhbdbdbhkhkhkdrdhddhdhdbhd bbbk kddbddrrhbbdhbd bbb dbhbddhdhdbhhhdhddhhkhkkdkhht

ANNUAL TOTALS FOR YEAR 15

e e e e e e e e e e e e e e ——— e —_—_——— e ——— —

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0

0

310

040

0092

000000

0000

001

413

413

000

000

0000

48496820

4756185

43704576

33334

0

2712

16017890

16020603

0

0

9

000

500

000

541

146

350

000

000

000

000

766

0

0

12

07

00

01

00

00

00

Ihkdkhkhkhkhhkhkhkhkdhhkdhhkhkhrkhhhkdkhkhkdhdbdrrdhhkrdrhkhbrhkhkrhrhkddhhkhbdhkdrhrhkhkhdrrhorkhdkhdhkrhkdkdhd
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Fhdhhkhkhkhhhkkhhhhkhkhhkhkdhrdhh bk hdhdkd ks hdkdhhkrdkhkdhhkhkkddkhhh okt dkodk kokdhdhd ok ddkdkdokxkkkdhdehdk K

MONTHLY TOTALS (IN INCHES) FOR YEAR 16

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 225 2 610 1 133 2 392 1 740
0 474 0 026 0 191 1 085 0 582 0 131

LATERAL DRAINAGE COLLECTED 0 0000 O 0009 0O 0020 O 0004 O 0005 0O 0004
FROM LAYER 2 0 0000 O 0001 O 0001 O 0002 O 0006 O 0003

PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0OOO0C O 000C O 0000 O 0000

LAYER 4 0 0000 O 0000 O 0000 ©O 0000 O 0000 O 0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000

TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000

HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Fkh ok ok dhk hk ok ok ok ki ok ok ok hhkok ok kkokdhdkkk ok ok ok ok deok ok ok ok kk Kk e deh g vk e ke e de ke ok ek ok ok ke e ek ok ek k ke ok de ok ok ke ok ok ke ok ok ke ke ke ok

kK kokk ok ok ok ok ke gk ke ke ok ek sk ok de de e de kK ke ke de ek e ek sk e de ke e de ek e ek de de ek ke ke ke ke ok e de ok ke sk ke ok ok ke ke ke ke ke ok ke ke ok

ANNUAL TOTALS FOR YEAR 16

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 1 310 4756258 000 9 81
EVAPOTRANSPIRATION 12 045 43721580 000 90 15
DRAINAGE COLLECTED FROM LAYER 2 0 0055 20125 250 0 04
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 094 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 -1164 908 0 00

SOIL WATER AT START OF YEAR 4 413 16020603 00O
SOIL WATER AT END OF YEAR 4 413 16019438 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 oo
ANNUAL WATER BUDGET BALANCE 0 0000 19 956 0 00

dhkkhkhkhkhkkhrhkdhdhkhkhhhkhkhkhkkhkhkhkhhkhkhkdhdkhhhhhhkhdhhkhhohkhdhkdkdhhdhkhhhkdrhkdhhkhhkhhkhkhkkhkx*x*x

dhkhkhkhkkdkhkdhkhkhkhkdhhkhhkhkrhkhkhkhkhkdhkhkhkkddkhkdhdrhhkhhhhkkrhkkhkhkhhrhdhohkkhhhkdhhkdrhhkhkhkhkrhhkkkdkhkhkdx*x

MONTHLY TOTALS (IN INCHES) FOR YEAR 17

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 o0 0 47 2 19 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 030 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 186 2 549 1 220 2 399 1 740
0 458 0 042 0 188 1 070 0 599 0 132

LATERAL DRAINAGE COLLECTED 0 0000 O 0009 O 0019 O 0003 G 0070 0 0005
FROM LAYER 2 0 0001 0 0000 0 0000 O 0006 O 0006 O 0003
PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 O 0000 0 0000 O 0000 o0 0OOO
LAYER 4 0 0000 O 0000 O 0000 O 0000 0O 0000 O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 0060 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Fhkhkkhkhhbrhkhhhhhhkhkrhhkhodhrhhkh bk hdrrkrrhkkdkhhkk kb rk kb dkrhhkkrkr kb dkdhkhhkhkhrhhhdkrddhx
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khkhhkdhkhdhkhkhdhhhhbdhhdrhrkdrdhhkhhhhhhdhbhkhrrddrhrhbhrhbhbhbhbddkdkdhhhdrhkrhkhkhhhhkhkkkddkhkhdhdhhdxhhhi

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0

0

311

038

0116

000000

0000

000

413

413

000

000

0000

48496820

4757936

43696524

42134

0

199

16019438

16019637

0

0

24

000

465

le64

056

000

000

000

000

931

0

0

10

09

00

00

00

00

00

Ihkhkdhkdhhkhkdhhhhdbkrhdhrkrhhhhdhrhhkhhhhhhkdkdhkhdhhdkhhkkdhddhhdkkhdkddhkkhddkdkdhddhkkdrkdh

dhkhkhkhkhkdhhhkdhhkhhhhhkhhhhhhhhhrrhhrhkhhrhdhhhhhhrkhhhddhdhkhkohdkhhdkhkhhdhddhkdkkhkdhddkdkik

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

LATERAL DRAINAGE COLLECTED 0
FROM LAYER 2 0

92 0
50 0
101 0
000 0
456 1
458 0
0000 O
0003 O
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78 3
00 0
000 0
000 0
186 2
042 0
0008 O
0001 O

09
47

554
000

548
188

003
000

125
2 19

0 000
0 625

1 220
1 070

1 0 0003
0 0000

o

1

o

[h

55
67

029
000

406
600

0002
0001

174

0 000

0 001

1 739
0 132

0005
0000

o O



PERCOLATION/LEAKAGE THROUGH
LAYER 4

0 0000
0 0000

0 0000 0O 000
0 0000 0 o000

0 0 0000
¢ 0 0000

o O

0000
0000

o O

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON
TOP OF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
0 000

0 000
0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 G600

o

000
000

000
000

o

000
000

000
000

Fdhhhkdkhkdhkhkhkkdhhhhhhkhkhdhhrhhhhhdhkhh ko khhdhkdkdhhhdkhhhohkdhhokddh Kk kkokkddh kdkkkodkdhkdkokodkodhkdk

dhkhkhkhkhkhkhhkhhkhhkhkhkhhhkrhrrkhhhkhkkdrrrhhkdrdrdhhrbhhddrhdohbhbhhhhhhrrdhhhhkdhokhdbdhdhhkkdhddhhkhdk

ANNUAL TOTALS FOR YEAR 18

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER

AVG HEAD ON TOP OF LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4

0

0

310

044

0055

000000

0000

000

413

413

000

000

0000

48496820

4756191

43721048

20066

0

-510

16019637

16019126

0

0

24

000

984

091

621

000

000

000

000

134

0

0

15

04

00

00

00

00

00

Ak khkkkhkhkhhhdhdohkhkhkkdrhhkhhhkkhkrrrrrh bk kb oAk dddrrhhbhhd kb bbbk kdkhrdhdhhrrddhhkhkdk
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dhkdekhkdkdhkhkhkdhrhhhkdhkkhkdhhhkhkhhkhdhrhrhhhkhkrdrhrhhohddhrrhdhdhhrhkrrthhhhdrhddhhrhhddhdhhdhd

MONTHLY TOTALS (IN INCHES) FOR YEAR 19

PRECIPITATION 0 82 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 0 554 0 00Q 0 029 0 000

0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 455 1 186 2 547 1 220 2 404 1 739
0 458 0 042 0 188 1 070 0 600 0 132
LATERAL DRAINAGE COLLECTED 0 0001 O 00095 O 0046 O 0006 O 0014 0 0013
FROM LAYER 2 0 0000 O 0001 O 0000 O QOO0 O 0000 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

dkhhkhkhkhkhkhkkhhkhkhhkkkhohhkhkhkhkhkhkhkhhkhkhhhhkhhhkhhhhkhhkrhhhkdkhhkddhrhkrdhhbhhhdrrkohbhdddhhkhdhdhddx

khkhkhkkkkhkhkhkhkkhkhkhkhhkhhkhrhkhkhkhrkhkhkhkhkdhhhkhhdhhrkhhkhhhkhkddhbhhhkhhhbhrrrdhkhkhkhkhhrkhkhkdhhkhkhhrdhrkdrhhhhhixd

ANNUAL TOTALS FOR YEAR 19

INCHES CU FEET PERCENT
PRECTPITATTON 1336 48496820 000 100 00
RUNOFF 1 311 4757282 500 9 81
EVAPOTRANSPIRATION 12 040 43705496 000 90 12
DRAINAGE COLLECTED FROM LAYER 2 0 0030 32522 857 0 07
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 136 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 1495 514 0 00

SOIL WATER AT START OF YEAR 4 413 16019126 000
SOIL WATER AT END OF YEAR 4 413 16020622 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 24 341 0 00

hkdkkdkhkdhhkhhhkkkhhkdhkhrhhkhkhhkhhkhkhdhhdkhhkhkhdhrhhhhhhkrhhrdhhhbhkhhhrrhkhkhkhdkrhhkhkddhhdhhdkddhkd

dAhkdkhkhkdhrhkkhkdhkhkdhhkhhdhhhdhhhhhkdhhdkhkhdbhhdrhhkdbhdbrrrhhkhkhhhrdrhhbhbhbhbhbdrdhrrrhhbhbhrdhrhhhkddddtdx

MONTHLY TOTALS (IN INCHES) FOR YEAR 20

PRECIPITATION 0 92 0 78 3 09 1 25 155 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 226 2 610 1 133 2 390 1 740
0 474 0 026 0 191 1 085 0 582 0 131

LATERAL DRAINAGE COLLECTED 0 0000 0 0008 O 0023 O 0003 O 0024 0O 0003
FROM LAYER 2 0 0000 O 0001 O 0000 O 0004 O 0001 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 0 0000 O 0000 O 0000 O 0000 0O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

E R R R R R R R R R R A R R R R 2 SR R 2 R R R TR TS EE R E RS
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hdkhkhkhkhhkhkhdhkkhkhkhkhkhhdkhkhdkhkhhhhhkrrhrkrrhkdhkrdrrhkhkdhhkhrrhdhhhhkhdrrhhhkdbhhrhrhhbbhkrhkrhrhhdhkhdxx

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

2

0

310

043

00867

000000

0000

000

413

413

000

000

0000

20

48496820

4756408

43717576

24298

0

-1492

16020622

16019130

0

0

28

000

000

000

156

119

052

000

000

600

000

492

0

0

15

05

00

00

00

00

00

Ahkdkhkdrhkdhhkdhhkrhkdkdkhkrhbhhhhrdhhhhkhhdbhkhrhhkhkhdkdbhhkdhrdhdohkrdhrhhkdrkrhbhdhhhddddhhhkkhkhddk

khkhkdkdkdhkhdhkhkhkhkdrddhhrdhkhdrk kb hkhkdhhdddbrhhhkhkdhdhhkhkrhbkrhrkrrhkhkrhkhrhkrrdkrrkrhrrrrhddhkdohdhhdhd i

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 2

(IN INCHES)

o

92 0
50 0
101 0
000 0
455 1
457 0
0003 O
0014 O
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FOR YEAR

78 3
00 0
000 O
000 O
186 2
042 0
0009 O
0000 O

09
47

554
000

551
188

000
000

21

125

0 000

0 625

1 220
1 070

8 0 0003
0 0 00602

o O

55 1
67 0
029 0
000 0
406 1
599 0
0004 O
0006 O

74
20

000
001

740
132

0002
0000



‘ PERCOLATION/LEAKAGE THROUGH
LAYER 4

0 0000
0 0000

0 0000 © 000
0 0000 0O 000

0 0 0000
0 0 0000

[@Ne]

000
000

0
0

[N e]

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON
TOP OF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
0 000

0 000
0 000

0 000 0 000
0 000 0 0600

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 000

000
000

000
000

000
000

000
000

(RS R E L EREERESESEESNEESEREEREEEEERERRSEEEEERERER SR EREEEEERERERERESERERERREREEEREREEESER]

dhkhkhhhkkkkkrhbhkhkhkdrrhkhkhhhrhbkhkdhhhdbhhkhkhkhdkrrhhbdrddrrbrrhbkhkrrhdrrhbhkddhkdrrrhbhkdrdbhdrrrhhkhd*rk

ANNUAL TOTALS FOR YEAR 21

PRECIPITATION

' RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER

AVG HEAD ON TOP OF LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4

0

0

310

044

0050

000000

0000

000

413

413

000

000

0000

48496820

4756189

43720904

18242

0

1471

16019130

16020601

0

0

13

000

000

000

756

108

281

000

000

000

000

570

0

0

15

04

00

00

00

00

00

dhkdkkhkkhkkk kb hkhdhkdrddrhkrdhrhkbrhdhkdrrdrhkhbrrdhbhhhdrdhrohhdddh e khkhhdkdhdh €k dkhddxkki
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MONTHLY TOTALS (IN INCHES) FOR YEAR 22

PRECIPITATION 0 92 0 78 3 0% 125 1 55 1 74
0 50 ¢ 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 456 1 186 2 547 1 220 2 406 1 740
0 458 0 042 0 188 1 070 0 600 0 132
LATERAL DRAINAGE COLLECTED 0 0000 O 0009 O 0043 0 0008 O 0000 O 0OO1
FROM LAYER 2 0 0000 O 0001 O 0OOOO O 0000 O COOO 0O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O QOO0 O 0000 O 0000
MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

dkkhhkhhkhkhkhkdhohhkhkhkhdbhkhhkdhhkhhkdkhkhkhhhbkhohkhkdhhkkdhrhhbhkhhkhrhrhrhrhhrhhkhkkhhkhkhhhkhdkhdhddhhikkik

e K dede Kk ok de Kok e ke ke g ke ke dke e ke e de ke de ok gk e ok gk e e ok e ke ke ok ke ke ok sk e ke de e e e gk e sk ke ok sk ok ke ok ke sk ok R ke ke ok ok ke ok ke e ke sk ke ke ok ke ok ok ok ke

ANNUAL TOTALS FOR YEAR 22

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNCFF 1 311 4757280 500 9 81
EVAPOTRANSPIRATION 12 043 43716432 000 90 14
DRAINAGE COLLECTED FROM LAYER 2 0 0064 23082 977 0 05
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 120 0 00
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 17 309 0 00

SOIL WATER AT START OF YEAR 4 413 16020601 000
SOIL WATER AT END OF YEAR 4 413 16020618 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 5 198 0 00

dhkhkhkhhdkrhkhkhkhkdAhkhdrdrhbhhkhddbhkdhhhkhhhhhkhdhhhhhhrhhrhkhbhbhhdhhkrhhhhkhhkddhhhkdhkhddhdhdhdhkddhkkhdkhkkk

hhkhkhkhkhkddhhhkhkhhkrhrhhkhbkhkhhkdhhkbrhhbhkhkhkhhkdbhkhhkhkdhdohhkhhkhrhhhdhdhhdhhhhkdhhdhdhdhdhdkdkdhkhdkhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 23

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
¢ 50 0 00 0 47 219 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 185 2 550 1 220 2 405 1 737
0 457 0 042 0 188 1 070 0 600 0 132

LATERAL DRAINAGE COLLECTED 0 0000 O 0013 O 0013 0O 0008 O 0019 0O 0028
FROM LAYER 2 0 0007 0 0001 O 0000 O 0005 O 0004 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 0O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

khkkdhhkhkrhkhkdhkhrhkdhdddhkhkrhhkhhdrrdhdhkrhhrdhhkdbrrdrhkhkrhhhkhdrhhhkhkhkhhdhkrdhhhkhkddrkdrk
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' Ahkdkhhhkhhkhkhkhhkhhkhhkdhhrhdhkrhhdrhhhkhhrohdhhbhbrdbhrbhhddbhbdhrhdrhhhrdhdkdhdrdkhdhddhdddokhdkddhhhhi

ANNUAL TOTALS FOR YEAR 23

INCHES CU FEET PERCENT

PRECIPITATION 1336 48496820 000 100 00

RUNOFF 1 310 4756250 500 9 81

EVAPOTRANSPIRATION 12 041 43707256 000 90 12

DRAINAGE COLLECTED FROM LAYER 2 0 0097 35259 078 0 07

PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 137 0 00

AVG HEAD ON TOP OF LAYER 3 0 0000

CHANGE IN WATER STORAGE -0 001 -1968 055 0 00

SOIL WATER AT START OF YEAR 4 413 16020618 000

SOIL WATER AT END OF YEAR 4 413 16018650 000

SNOW WATER AT START OF YEAR 0 000 0 000 0 00

SNOW WATER AT END OF YEAR 0 000 0 000 0 00
‘ ANNUAL WATER BUDGET BALANCE 0 0000 21 672 0 00

FThkkkhhkhkhkhdbhrhhhhhkdhdhbhhhk bk hdhddhh ok ddkokkddkhdh kkokd ddddk ddkokkk ok ks dkok ke k sk kdeook ke ok ko hkokodo

de e de de e de g e kot de de e de ko ke ke ke ke ke ke ke sk e e ek ok ke ek ke ke e ke ok ek e e e ke e e ke ke ek ke ke sk ke ke ek ke ek ke ke ke ke ok ok ke ke ke ke ke ok ke e ok ke

MONTHLY TOTALS (IN INCHES) FOR YEAR 24

e e e i e e e o o Y e e = T e e o . a o ———— - = T = T e = —

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 &7 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000

0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 455 1 226 2 611 1 133 2 392 1 738

0 474 0 026 0 191 1 085 0 582 0 131

. LATERAL DRAINAGE COLLECTED 0 0001 O 0008 0 0016 O 0008 O 0006 O 0012
FROM LAYER 2 0 0000 O 0000 O 0000 O 0000 O 0003 O 0000
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PERCOLATION/LEAKAGE THROUGH 0 0000
LAYER 4 0 0000

0 0000 0 000
0 0000 0 000

0 0 0000
0 0 0000

o O

000
000

0
0

o o

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON 0 000
TOP OF LAYER 3 0 000
STD DEVIATION OF DAILY 0 000
HEAD ON TOP OF LAYER 3 0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 000

000
000

000
000

o

000
000

000
000

LR R R RS R RS EE R RSN R RS REER R R RA RS RERERRRRRRRRRRERRREES RS RRRRR R ERRSRESSEEERRRRER)]

IR R R RS SRR R EEERE RS SRR R R RS ERRRRRSRERSRERERERRRSRE R RSt RERESSREn SRR S

ANNUAL TOTALS

FOR YEAR 24

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEARKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

1 310

12 044

0 0055

0 000000

0 0000

0 000

4 413

4 413

0 000

0 000

0 0000

48496820

4756186

43719648

20005

0

957

16018650

16019608

0

0

20

000

000

000

838

108

198

000

000

000

000

787

0

0

15

04

00

00

00

00

00

gk ok %k sk ok sk sk ok sk kb ke ko Sk sk sk kb sk bk sk sk kb ok ok kb ko k ko ko ok ok ok kA ok ke Ak ok Ak ok ok ok ok kA Ak ok kok ok k ok ok k ok
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MONTHLY TOTALS (IN INCHES) FOR YEAR 25

PRECIPITATION 0 92 0 78 3 08 125 155 1 74
0 50 0 00 0 47 2 1% 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

[\

EVAPOTRANSPIRATION 0 456 1 186 545 1 220 2 406 1 739
0 458 0 042 0 188 1 070 0 600 0 132

LATERAL DRAINAGE COLLECTED 0 0000 O 0008 O 0033 0 0039 0 0000 0 0012
FROM LAYER 2 0 0000 O 0003 O 0000 0 0000 O 0000 © 0004
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 0 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

dhkkkhkdkdkhhhkhkhkkkhdhkhkhdkkhdhhkkkddkkhdhkdh ok xdhdk koo * ko kdokdk k& ddkdhk ok ko dhhd ko kkk ok ddkkok

e de de e e oo dede ok ok he ke e e e de ko ke e e ke ke e ok d e T de ke e ke dk ok ke e e ke e sk ok ok ok ke e ok sk ok ok ke ke ok gk ok ok ke ke e ke ok ke ok ke e ok e ok

ANNUAL TOTALS FOR YEAR 25

INCHES CU FEET PERCENT
PRECIPITATION __I;_;;— 48;;;;;8—668 158-55—
RUNOFF 1 311 4757300 500 9 81
EVAPOTRANSPIRATION 12 039 43702812 000 90 11
DRAINAGE COLLECTED FROM LAYER 2 0 0101 36677 852 0 08
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 144 0 0C
AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 20 771 0 00

SOIL WATER AT START OF YEAR 4 413 16019608 000
SOIL WATER AT END OF YEAR 4 413 16019628 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 8 831 0 00

dhkhkhkkhhhddhkhdrdhhkhkkhkhkdhrhhdhhkdhkdhhddhhdkhkhkhrdhdhhhkhkbkrdrkdhhkhkddrhkrhhdrdkdhhhhkhhddkhkhkidkhd

hhkhkhhhkdhdhrhkhkhkdhhkhkhkhkhrhkdhhkddhkhkhhodohkkdrhkdhhbhhkhkhkrdhhhkhhhkhrrhbhhdkhrdrhhhkhddxdxkhkhkhhhrk

MONTHLY TOTALS (IN INCHES) FOR YEAR 26

PRECIPITATION 0 92 0 78 3 09 125 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 101 0 000 0 554 0 000 0 030 0 000
0 000 0 000 0 000 0 625 0 000 0 001
EVAPOTRANSPIRATION 0 45¢6 1 185 2 548 1 220 2 402 1 738

0 458 0 042 0 187 1 070 0 600 0 132

LATERAL DRAINAGE COLLECTED 0 0000 O 0012 O 0031 0 0GO6 O 0038 0 0012
FROM LAYER 2 0 0001 0 0001 O 0001 O 0001 O 0002 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 0COO0 O 0000 0 0000
LAYER 4 0 0000 O 0000 O 0000 O 0000 O 0000 O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

B kR R R R R R R RS L LR

37 of 47



dhhkdkhkhkhkhkhkhkhkhkhkddkhhhdhdhrrdhhkhdohhdhbdroohhkhdhrkhdhkhbhhdrhrhhkddhrddrdrhbhhhrdhdhhhhdddhddrhd

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

1 311

12 039

0 0104

0 000000

0 0000

0 000

4 413

4 413

0 000

0 000

0 0000

48496820

4757484

43702124

37902

0

-732

16019628

16018896

0

0

39

000

500

000

055

147

179

000

000

000

000

106

100 00

9

90

0

0

0

81

11

08

00

00

00

00

00

dhkk kokkkk ok ko kh ok ok ddkkddkokok khhh ko dkd gk ke dekok ko kg ok ok ok ok ke ok ek ko ko ko ok sk ko ke e e ke v kok o ok ke ok ke ok
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MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

LATERAL DRAINAGE COLLECTED 0
FROM LAYER 2 0

92 0
50 0
101 0
000 0
455 1
458 0
0000 ©
0005 0
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78 3
00 0
000 0
000 0
185 2
042 0
0012 ©
0000 O

09 1 25
47 2 19
554 0 000
000 0 625
548 1 220
188 1 070
0035 0 0008
0001 0 0000

1

55
67

029
000

406
600

0001
0000

1 74
0 20

0 000
0 001

1 740
0 132

o

0002
0000

o



PERCOLATION/LEAKAGE THROUGH
LAYER {4

0 0000
0 0000

0 0000
0 0000 0O 0000 0 0000

0 0000

0 0000

o o

000
000

0
0

0 0000
0 0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON
TOP OF LAYER 3

STD DEVIATION OF DAILY
HEAD ON TOP OF LAYER 3

0 000
0 000

0 000
0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

INCHES)

0 000
0 000

0 000
0 000

o

000
000

000
000

(@

000
000

000
000

e e ek e ek ke e e ke e ek ke gk e ke ke e e ok e e e Sk e ke gk ke ok e e e ok e ke ok ke ke e sk ek sk ok ok ke ke e ke ke ok ok ke ke ek ok ke ok ok ke ke e ke ok ok ok ok ke ok
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ANNUAL TOTALS FOR YEAR 27

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2

PERC /LEAKAGE THROUGH LAYER
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

*4

0

0

043

0065

000000

0000

000

413

413

000

000

0000

48496820

4756191

43715412

23490

0

1704

16018896

16020601

0

0

20

000

500

000

195

113

955

000

000

000

000

330

14

05

00

00

00

00

00

khkdkkhkhkhkhkrhkhhkhhhhh bk hkhkrhhhhhhhkdkhkhrhhhhkhddkrrkdhbhhkhddkrrrdbhbhdrrhbrrrrrrhhdhdhhkhrdk

39 0of 47



LR A SRR R R RS S EREEEEESEEEE SRR LSSl ERRESRRRRRRRRREREERARPEERERREERRAEEE SRR AR R LR RERE RS

‘ MONTHLY TOTALS (IN INCHES) FOR YEAR 28

[a

25 1 55 1 74
19 0 67 0 20

PRECIPITATION 0 52 0 78 3 09
0 50 0 00 0 47

N

RUNOFF 0 101 0 000 0 554 0 000 0 029 0 000
0 000 0 000 0 000 0 625 0 000 0 001

EVAPOTRANSPIRATION 0 456 1 225 2 608 1133 2 391 1 738
0 474 0 026 0 191 1 085 0 582 0 131

LATERAL DRAINAGE COLLECTED 0 0000 O 000S 0 0032 0 0008 O 0014 0 0011
FROM LAYER 2 0 0000 O 0001 O O0OO O OOOCO O 0000 O 00O0OC
PERCOLATION/LEAKAGE THROUGH 0 0000 O 0000 O 0000 O 00CO O 0000 o© 0000
LAYER 4 0 0000 ©0 0000 O 0000 O 0000 O 0000 0O 0000

' AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000

HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

LEEA A ESREREEEES SRS SRS RRERREE SR ERRRERREEERERRERER R SRR EE SR ESEERESESEEEES]

LRSS A SRR SRS EEEERIERERE SRR ERRERR R RREREEEEREREERR R R R RS EEEEEEEEE]

ANNUAL TOTALS FOR YEAR 28

INCHES CU FEET PERCENT
PRECIPITATION 1336 48496820 000 100 00
RUNOFF 1 310 4756200 500 9 81
EVAPOTRANSPIRATION 12 042 43712924 000 90 14
5 DRAINAGE COLLECTED FROM LAYER 2 0 0075 27346 297 0 06
PERC /LEAKAGE THROUGH LAYER 4 0 000000 0 132 0 00

. AVG HEAD ON TOP OF LAYER 3 0 0000
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CHANGE IN WATER STORAGE 0 000 339 260 0 00

‘ SOIL WATER AT START OF YEAR 4 413 16020601 000
SOIL WATER AT END OF YEAR 4 413 16020940 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 oo
ANNUAL WATER BUDGET BALANCE 0 0000 10 311 0 00

Thhkhkhkhkkh*xkhkkhkhhkhkdhhhkhhkhhkhkhhkhhhbhdhkdhhrhrhohhkhkdrrhrrhhdrrhbhkhbhrdkdrrrhhkdhdhhkdkhhhdkkrx

hhkdkhhkkhhkdr kb hkhkhkhkhkdkdkdhohhhhdhhkhhkhbdhrddrdrhhhkhkddrbrbhohhbhdbrhhbhkhkhhhhdrhkhhhdhdrhhkhhbhddhhkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 29

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
| . 0 50 0 00 0 47 2 19 0 67 0 20
RUNOFF 0 101 0 000 O 554 0 000 O 029 0 000
| 0 000 0 000 O 000 O 625 O 000 O 001
| EVAPOTRANSPIRATION 0 456 1 186 2 549 1 219 2 404 1 739
3 0 458 0 042 0 188 1 070 0 600 O 132
| LATERAL DRAINAGE COLLECTED 0 0000 0 0008 O 0028 O 0014 O 0015 O 0008
FROM LAYER 2 0 0000 0 0000 O 0001 O 0000 O 0000 O 0000
PERCOLATION/LEAKAGE THROUGH 0 0000 0 0000 O 0000 Q 0000 O 0000 O 0000
LAYER 4 0 0000 0 0000 O 0000 © 0000 O 0000 O 0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0 000 0 000 0 000 0 000 0 000 0 000
TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000
STD DEVIATION OF DAILY 0 000 0 000 0 000 0 000 0 000 0 000
HEAD ON TOP OF LAYER 3 0 000 0 000 0 000 0 000 0 000 0 000

Ik khhkhkrrrkhrhohkhrkhkhkhkkhrhhkhhdhrrhhkhkhhkhk ko kb hkhkddhhh bk hk kA rrhkF kA I * b x bk Ak dxh ek rhkkrkrk
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Fhkdhkdhkkhk kb hkhkhhhhkdkrrdhhkrhkhkkhkhhkdhbhkkrhdhrrhkhhdrdrhhhkhhk kb kdhhhdkdkhdkdhhhdodkokdh ok dhrkk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0

0

043

0073

000000

0000

000

413

413

000

000

0000

48456820

4757297

43714744

26551

0

-1794

16020940

16019145

0

0

21

000

115

129

963

000

000

000

000

389

0

0

14

05

00

00

00

00

00

dhkkdkhkhkkhhhkhkrhkbhkhkdhkhhkddhkhhkhhkrhhhkhkbhhrrrhdkhhhkrhkrdrbhhrrhrhdhhhhkdhdhddk kdkok kdhdhkkh ok

Fhkdhkhkhkkhhdkdkhkddkhkhkkkkkkhdkhkhkkhkdkdkdkhkokkhkkhkokdhdh khkddkokokdkhd dok ok koo ok & Sk ok ok b o 3 o s ok ok ke ok & o

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

LATERAL DRAINAGE COLLECTED 0
FROM LAYER 2 0]

92 0 78 3
50 0 00 0
101 0 000 0
000 0 000 0
456 1 185 2
458 0 042 0
0000 0 0013 O
0000 0 Qo001 O
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09
47

554
000

549
188

002
000

1 25
2 15

0 000
0 625

1 220
1 069

1 0008
0 0 0007

(@]

1

[eNe]

55 1 74
67 0 20
029 0 000
000 0 001
406 1 740
600 0 132
0005 O 0003
0000 O 0000



PERCOLATION/LEAKAGE THROUGH 0 0000
LAYER 4 0 0000

0 0000

0 0000 0 00O

0 0000

000
000

0
0

o o

0000
0000

MONTHLY SUMMARIES FOR DAILY HEADS (

AVERAGE DAILY HEAD ON 0 000
TOP OF LAYER 3 0 000
STD DEVIATION OF DAILY 0 000
HEAD ON TOP OF LAYER 3 0 000

0 000 0 000
0 000 0 000

0 000 0 000
0 000 0 000

0 0000 O
0 0 0000 O
INCHES)

0 000 0

0 000 0

0 000 0

0 000 0

000
000

000
000

(@

000
000

000
000

Ihhkdhkhkrhhhhkkhhhrhkdhhhhrhhrdhdbrdhrhkrhhhhhbrkrhrhbhhhdrhhhbhhhhhhdhhbdhhhhhrdrhdhhdhdhhokhrk

Thdkhkhhkhkhkrkhkhhkdhdhkdhhdhhhkddhhhhrhkhrkhkhkrkhhhkdhkhkdrhkdhhhdhhdhhrdrdhhkrhhhrhdrhkbrbdrdhhhhdhkdhhk

ANNUAL TOTALS FOR YEAR 30

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER 2
PERC /LEAKAGE THROUGH LAYER 4
AVG HEAD ON TOP OF LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0

0

310

044

0057

000G00

0000

000

413

413

000

000

0000

48496820

4756208

43717948

20855

0

1798

16019145

16020944

0

0

11

000

004

087

425

000

000

000

000

570

0

0

15

04

00

00

00

00

00

Fhhkhkkkkkhhhdkokkkdkkhkhkhkkkddkkr bk kb krhhhhkhkkrhkrkhkhrhhkdrkhkhrhkkdkkdkkdkkhrhkrkrkhhkdkddhhrkxdhr
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Tohkkdkhkkdhhkhkkhdhkhddohbkhdhdhrdhhkhkdrhrdhhhrdbhkddhdhhrdhrbdhbhhdrdrrdhrohkhrrhrhhdhkdddhkddkdkdik

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

PRECIPITATION
TOTALS 0 92 0 78 3 09 125 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20
STD DEVIATIONS 0 00 0 00 0 00 0 00 0 00 0 00
0 00 0 00 0 00 0 0C 0 00 0 00
RUNOFF
TOTALS 0 098 0 000 0 554 0 000 0 030 0 000

0 000 0 000 0 000 0 631 0 000 0 001

o

008 0 000 0 003 0 000 0 004 0 000
0 000 0 000 0 000 0 0lé 0 000 0 000

STD DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 0 465 1 169 2 550 1 185 2 400 1 739
0 462 0 038 0 188 1 092 0 597 0 133
STD DEVIATIONS 0 039 0 112 0 049 0 055 0 031 0 001

0 007 0 007 0 003 0 098 0 011 0 009

LATERAL DRAINAGE COLLECTED FROM LAYER 2

TOTALS 0 0000 0 0010 0 0023 0 0007 0 0018 0 0008
0 0002 0 0001 0 0001 0 0002 0 0004 0 0001

STD DEVIATIONS 0 0001 0 0005 0 0012 0 0007 0 0020 0 0008
0 0004 0 0001 0 0000 0 0003 0 0007 0 0002

TOTALS 0 0000 0 0000 0 0000 0 0000 0 0000 0 0000
0 0000 0 0000 0 0000 0 0000 0 00G0 0 0000

STD DEVIATIONS 0 0000 0 0000 0 0000 0 0000 0 00400 0 0000
0 0000 0 0000 0 0000 0 0000 0 0000 0 0000

AVERAGES 0 0000 0 0000 0 0000 0 0000 0 0000 0 0000
0 0000 0 0000 0 0000 0 0000 0 0000 0 0000
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STD DEVIATIONS 0 0000 0 0000 0 0000 0 0000 0 0000 0 0000
0 0000 0 0000 0 0000 0 0000 0 0000 0 0000

AR RS EEEEEREEERER RS S EEEREE SRR R R R R R RRRRRRRRRRERS R RRRRRRR SRS RR SRR EEEERRER
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AVERAGE ANNUAL TOTALS & (STD DEVIATIONS) FOR YEARS 1 THROUGH 30

INCHES CU FEET PERCENT
PRECIPITATION 13 36 ! 0 000) 48496828 0 100 00
RUNOFF 1 314 ( 0 0135) 4771297 00 9 838
EVAPOTRANSPIRATION 12 022 ( 0 1021) 43640720 00 89 987
LATERAL DRAINAGE COLLECTED 0 00786 ( 0 00263) 28515 686 0 05880
FROM LAYER 2
PERCOLATION/LEAKAGE THROUGH 0 00000 ( O 00000) 0 136 0 00000
LAYER 4
AVERAGE HEAD ON TOP 0 000 ¢ 0 000)
OF LAYER 3
CHANGE IN WATER STORAGE 0 016 { 0 03860) 56265 08 0 116

hdkhkhdkhkhkdhhhhhhhhdhhhhhhdthrhbhhdhkddhdhhdrdhd ok hddhhdhhhdhhddhhd sk kkokdkkddhkokded ok ok kekok
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PEAK DAILY VALUES FOR YEARS 1 THROUGH

(INCHES)

PRECIPITATION —_1_15—_—_
RUNOFF 0 682
DRAINAGE COLLECTED FROM LAYER 2 0 00069
PERCOLATION/LEAKAGE THROUGH LAYER 4 0 000000
AVERAGE HEAD ON TOP OF LAYER 3 0 000
MAXIMUM HEAD ON TOP OF LAYER 3 0 559
LOCATION OF MAXIMUM HEAD IN LAYER 2

(DISTANCE FROM DRAIN) 0 0 FEET
SNOW WATER 0 78

MAXIMUM VEG SOIL WATER (VOL/VOL)

MINIMUM VEG SOIL WATER (VOL/VOL)

*** Maximum heads are computed using McEnroe's equations

3993000 000

2475487 0000

2516 32080

0 03123

2858422 7500

0 2520

0 1350

* %k k

Reference Maximum Saturated Depth over Landfill Liner
by Bruce M McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol 119, No 2, March 1993, pp 262-270

Fodk ok ok ek ko e ek sk ke sk sk S sk skt b e e ek gk ek e ke sk e ke Sk ok sk ke ke sk ok ok e ke ke e ok ke ok ke ke ok Sk ok ke sk ke ke ke gk ok ke ke ke ke ke ke ke ke ke ek ke ke e ok ok ke ok
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FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)

1 42397 0 2385

2 0 0023 0 0100

3 0 0000 0 0000

4 0 1725 0 7500
SNOW WATER 0 000

Fhkdkkkbhrhkdhdbhkdhkdbhhdbrhkhhkrdhhdhhkhhkdbhkrkhhhhhkrhkhrhhhhhrhkdrhrdkhkhkhrdhhdhhrdrhhhdh ks htdkhkk

AR R RS SRS SRS RS SRR SRR E SRS Y R SRR E N LR EEE LR LSRR TR

47 of 47



LEACHATE COLLECTION SYSTEM
CALCULATIONS -



Flow Through Leachate Collection Layer

From the puncture analysis the maximum aggregate size I1s 3/4'

If the coefficient of permeability (K) 1s
1 cm/sec or 1 97 ft/min

Using Darcy's Law
Q=kia

If 1=0 05ft/ft which I1s equal to the minimum slope
If a=1 ft* for a minimum of 1 foot of head over the cover

Q=(1 97 ft/mun)*(0 05 ft/it)*(1 ft;)
Q=0 0985 ft*/min or 0 74 gal/min



EVAPORATION BASIN
CALCULATIONS

HELP MODELING
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dhhdkhkkdkhkhkkkdhhkrdhhhhkdhdrhkdkrkrhrhhhdhhhk kb hkdhdhhkhddk ke dhdrdkhdhkdhdkdhkhkdkdhhdhkhkddkdxkdhdhhkd

* Kk * %k
* % * &
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
** HELP MODEL VERSION 3 07 (1 NOVEMBER 1997) *x
*x DEVELOPED BY ENVIRONMENTAL LABORATORY *x
* USAE WATERWAYS EXPERIMENT STATION * ok
* FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* % * %
* % ok

hkhhkhhkhkdhkrhkhhhkhkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkdhkhhkdddrhhhhrhhbhkhddhkhhkhrhhhkhbhhbhbhhkdrdddbhkhkhhkddhkkhhsd
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\shire\help\proprecp D4
\shire\help\protemp D7
\shire\help\prosolar D13
\shire\help\evapol2 D11
\shire\help\evapba D10
\shire\help\evapbaot OUT

PRECIPITATION DATA FILE
TEMPERATURE DATA FILE
SOLAR RADIATION DATA FILE
EVAPOTRANSPIRATION DATA
SOIL AND DESIGN DATA FILE
OUTPUT DATA FILE

L T - -

TIME 14 45 DATE 8/ 6/2003

khkddhkhkhkhkkhkhkdhhkhkhbhkdddbhhrhkhhhkhhkhkhkhhhkhhkhhhhhhdhrhkrhkhkhkrrhdbhkrhrhhbhdhhdhkhkhhddhxddkddkhax

TITLE Evaporation Basin

Ak khkhkhkhkhkdkhhkhkhhhkhkhhdrdrhhhrhhkddhohkhkhhdrhhhdhkhkhkhkhkhkhbhrhrkhkhdkdhhbhrkrhkrhkrrhrkrhhdrrhhtdrdrdhhkdhdd

NOTE INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12 00 INCHES

POROSITY = 0 3980 VOL/VOL
FIELD CAPACITY = 0 2440 VOL/VOL
WILTING POINT = 0 1360 VOL/VOL
INITIAL SOIL WATER CONTENT = 0 2061 VOL/VOL

EFFECTIVE SAT HYD COND = 0 999999975000E-05 CM/SEC
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TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT HYD COND

TYPE 1 -~ VERTICAL PERCOLATION LAYER

180 00
0 6710
0 2920
0 0770
0 2920

MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT HYD COND

I

i

24 00
0 3970
0 0320
0 0130
0 0330

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0 100000005000E-02 CM/SEC

1 00000000000

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE SCS RUNOFEF CURVE NUMBER WAS

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF

AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE

UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS

TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

2 0of 36

= 92
0
20
12
2
4
1
0
55
55
0

1l

USER-SPECIFIED

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

CM/SEC
00
0 PERCENT
000 ACRES
0 INCHES
473 INCHES
776 INCHES
632 INCHES
000 INCHES
825 INCHES
825 INCHES
00 INCHES/YEARR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

SALT LAKE CITY UTAH

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULI

AN DATE)

END OF GROWING SEASON (JULIAN DATE)

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE
AVERAGE 2ND QUARTER RELATIVE
AVERAGE 3RD QUARTER RELATIVE
AVERAGE 4TH QUARTER RELATIVE

NOTE PRECIPITATION DATA FOR
WAS ENTERED BY THE USER

HUMIDITY
HUMIDITY
HUMIDITY
HUMIDITY

40
1

12

67
48
39
65

76
60
117
289
0
80
00
00
00
00

Bear River Refuge

NOTE TEMPERATURE DATA FOR Salt Lake City

WAS ENTERED BY THE USER

NOTE SOLAR RADIATION DATA FOR
WAS ENTERED BY THE USER

Salt Lake City

DEGREES

INCHES

a0

o0 d0 oo

Utah

Utah

Utah

kkhkkkhkkkhkhkhkdkhkhkdhkhkhkhkhkhkdhddhrrhkddrhhrohkhkrrhrhkhrrhhhhrdrtdrhbhrrhhkrrdrdrrhbdhkdrrdbhrhrhdrhdhdkkhr

MONTHLY TOTALS (IN INCHE

S) FOR YEAR

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 764 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0081 O
LAYER 3 0 0012 O

78 3
00 0
000 0
000 0
772 2
0459 0
0061 ©
0028 O

09
47

000
000

918
158

0053
0065

1 25
2 19

1 55 1 74
0 67 0 20

0 000 0 000 0 000
0 000 0 000 0 000

1 257 2 692 1 740
1 586 0 703 0 229
0 0043 0 0006 0 0000
0 0069 O 0055 0 0044

L R R e e R e R E R RS R E R FEEE R R EEEE R EEE R RS S A SRS
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hhkdkhkhkkhkdkhkhkhkhhkhkrhhhhhhkhkhkhkrhhhhhhkdkrrrdhbhbhhkdhhbdhkhhhdhkkdkkhhd ok ko ko dokdddkhddhdhkdkdkkdkx

R YEAR

ANNUAL TOTALS FO
I
PRECIPITATION N
RUNOFF
EVAPOTRANSPIRATION
PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 322

0 051718

-0 014

55 825

55 811

0 000

0 000

0 0000

969936

0

967178

3754

-997

4052894

4051896

0

0

0

375

000

937

724

840

250

500

000

000

540

100

0

9%

0

0

00

00

72

39

10

00

00

00

dhkdkhkhkhkhdhkdhhhkhdhkhkhkrhkrhhkhkrhhhkhkdhkhhdkhhrhrhhkdhhbdhhdhhkhhdhhdhkhdhhkdhhhhkhhkdkhhhdhdhhdhhhkddk

dhhkhkkhkhkdhhhkhkkhkdkhkrkhkhkhkhkhhkrkkhkhkhkhkhkdthkhkhkkhdkrkrhdhhhhbhkhdkhdhhhkhkrhrrdhhbkhkdrkhhkdhkdhddhkdrkxxk

MONTHLY TOTALS (IN INCHE

S) FOR YEAR

o e e e e e = -+ = o o T o e e o = A e - = o

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 762 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0000 O
LAYER 3 0 0017 O

78 3
00 0
000 0
000 0
773 2
049 0
0002 O
0081 O

09
47

000
000

815
160

0020
0104

1 25
2 19

0 000
0 000

1 257
1 583

o

0026
0112

o

N

o O

55 1
67 0
000 0
000 0
730 1
704 0
0007 O
0105 O

74
20

000
000

740
229

0000
0100

N A e R LR R R R R R R s R R R RS R AR R S R R SRR RS R E
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hkhkhkkkhkhkxhkhhhkrhdhkhdhkhkhdhkhkhhhhkdhhhhhhhhhkhkdkhkhkkdhkhkhhkhkhkdkdhrhhkrhkhkhhkhkdrhkkhkhohkrrhhdhkhhrdkhdhhkrk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

55

55

0

0

0

252

057568

050

811

861

000

000

0000

8969936

0

962131

4179

3626

4051896

4055522

0

0

-0

375

000

187

409

067

500

500

000

000

278

0

0

43

37

00

00

00

hhkdkhkhkhhhdhhhkdhdddkrhhkhkhhdhhkhkhkhkhkhkhkhkhkhkhkhkhdhhrhhkhhhhhhhhhhkkhhkkhkkhhhkhkhbkrrhrrhhhrhrdhkhhhrhx

hhkhkhkhkdhhkhkdhhrhkhrkhkhdhhkhrhhrhkhkhhhhkrhhkhhhhkhkrhhkhkdhkdhhhhhhhkhhhkhrhhhrhhkhhkhrhhhkkhhkhkhdkhkkhhkhr

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

(IN INCHES)

FOR YEAR

0

o

92 0 78 3
50 0 00 0
000 0 000 0
000 0 000 0
761 0 773 2
451 0 049 0
0118 0 0094 O
0067 0 0119 O

09
47

000
000

814
160

0057
0126

1 25
2 1%

o

000
0 000

1 257
1 583

o

0053
0124

o

o

N

o O

55
67

000
000

738
704

0034
0111

o o

74
20

000
000

740
229

0001
0104

dkhkkhkhkhhkhkhhkhhhkhhkdhkhkkhdhkhkhkhhkhhhkrhhdrrdhkhkrrdhkrhhhkhdhhdhhkhkhkhkhhhhrrhrkrdhdrdrhkhbdhrhhhrd
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ANNUAL TOTALS FOR YEAR 3

INCHES CU FEET PERCENT
PRECIPITATION __1;—;;— ;;;;;;—;;; 168_85—
RUNOFF 0 000 0 000 0 00
EVAPOTRANSPIRATION 13 259 962590 375 99 24
PERC /LEAKAGE THROUGH LAYER 3 0 100925 7327 130 0 76
CHANGE IN WATER STORAGE 0 000 18 555 0 00
SOIL WATER AT START OF YEAR 55 861 4055522 500
SOIL WATER AT END OF YEAR 55 861 4055541 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 0 334 0 00

hhkdkhkdkkkhhhhkhxhkhkhhhhkdrdhbdrhhhdddxkhddkhkhdkxhddddddkdkdhdkdhkkdhddokdkdkhddodddkdkdkddhdkkrhk

LERESE SRR S EREREE SRR ERE SRR ERER SRR RN EEE RS EEE RS E R RSl EREEERS S

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 18 0 67 0 20

o

RUNOFF 0 000 0 000 0 000 0 000 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000

EVAPOTRANSPIRATION 0 793 0 796 2 741 1 230 2 723 1 740
0 472 0 028 0 164 1 601 0 692 0 217

PERCOLATION/LEAKAGE THROUGH 0 0123 0 0095 0 0084 O 0064 O 0020 0O 0027
LAYER 3 0 0201 0 0230 0 0197 0 0174 0 0144 0 0128

hkdkhrkkhkhhdh bk bbbk dhk sk ok d ok kb kb ok dk bk F bk hk kb bk bk kb bk bk ok khhkhkkhdrdhhkh okt drkkhkkhddkhkddih

60f36
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 199

0 148864

0 012

55 861

55 874

0 000

0 000

0 0000

969936

0

958224

10807

904

4055541

4056445

0

0

0

437

523

232

000

250

000

000

196

0

0

79

11

09

00

00

(0]¢]

dk Ak hkhkkhkhhkrhdhhkhkhkhrrhkhkhkhkhkdrdhkdhhkddhkddbhhhhrrhrdhodhkhdhhkhrkhdhkdkrdhrrhhkhhdikdxkhkhk ki

KhkkkhkhkkhkhkkkdhkdkhhkhkhhhdhhhkhkrrAhkhkhkhkhhkdhrdrhhhdrrrhhhdhkhdhdhdhdkdhddhhhdkdkddddhdkkik

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

PERCOLATION/LEAKAGE THROUGH 0
LAYER 3 0

92 0
50 0
000 0
000 0
762 0
451 0
0112 O
0094 0

78 3
00 0
000 0
000 0
773 2
049 0
0118 O
0140 O

09
47

000
000

814
160

0078
0139

25
19

[N

(@

000
0 000

1 257
1 582

(@

0069
0133

o

1

N

o O

55
67

000
000

734
704

0039
0117

1

o O

o O

74
20

000
000

740
229

0007
0108

B R R R L R R R R R R R R 22222 s R R R R R R RS E R RS R R R R R S i
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hkhkhkhkhkhkhhdkhkhhdhhkhhhhkhkhkdhhhkhhrdhkdrkrrrhkrhhkhdhdhhdrrhbhhkhrrhrrrrrdrhhhhhkhhhddhdhddhkkkkhk

R YEAR

ANNUAL TOTALS FO
I
PRECIPITATION h
RUNOFF
EVAPOTRANSPIRATION
PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 255

0 115520

-0 010

55 874

55 863

0 000

0 000

0 0000

969936

0

962308

8386

=759

4056445

4055686

0

0

0

375

000

250

717

112

250

250

000

000

554

100

0

99

0

0

00

00

21

86

08

00

00

00

khkkkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhhhdhkhhkhkhkhkhkhkdkhdrhhkhkrkhhhhkrbhrhhhhhhhkrkrrhrdhrrddhhhhhhddhkkhhk

Ahkhkhkhkhkhkhkhkhkhhkdkhkhkhkhkhkhkhkhkhkkhkhkdhhkhkhkdhrhkhkrhkhdhrhrhhrhhhkrhhkhhkhkhhhdkhdhhhhkhdkkhhhdhdhkkhhhhx

MONTHLY TOTALS (IN INCHE

S) FOR YEAR

PRECIPITATION 0 92 0
0 50 0

RUNOCFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 793 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0124 O
LAYER 3 0 0199 O

78 3
00 0
000 0
000 0
785 2
049 0
00%6 O
0230 O

09
47

000
000

711
160

0086
0197

1 25
2 19

0 000
0 000

1 257
1 583

(o)

0066
0174

o

o O

55 1
67 0
000 0
000 0
739 1
704 0
0022 ©
0144 O

74
20

000
000

740
229

0025
0128

hhkkhkkkhkhkhhkkhkkhkhkkkhkkkhrkkkkhkdkkhhkkkkdkh bk khhkhkhdkhhdhkkdkkkdkdk gk ok ok kdk gk dkkdkkdhdhkdvkhk

8 0f36



{‘l’ Ahkkkdkhkhkhkhkhkhdhhkhkdbhbhbhdhkrkrbrkhkhkhkbdkhdhrhdhhhhkdrdrhrrh bbbk drddbrrdb bk bbbk rhdk ok hdhhd ok ko kh ki

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

3

13 200

0 149169

0 011

55 863

55 874

0 0co

0 000

0 0000

969936

0

958338

10829

766

4055686

4056452

0

0

0

375

000

812

702

312

250

500

000

000

589

100 00

0

98

00

80

12

08

00

00

00

AR R R S SR R R E R R R R R R R R R R R R R R R R R R R R SRS SRR RS R RS R RS R R R RS AR RS EEE R R EEEEEE R

dhkhkkkhkhkhkhkhkdhhhkdhhkrkdkhdhkhkrhrhkdhbdkhkhkrhrrdbbdrkhrkdrdbdrdbrdhkodhkddrrddrhkddhrdrhdhhhddkdrdkirk

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

0 92 0
50 0
000 0
000 0
793 0
451 0
0112 O
0227 O

9 0of 36

78 3
00 0
000 0
000 0
785 2
049 0
0119 ©
0243 O

09
47

000
000

711
160

0106
0203

1 25
2 19

0 000
0 000

1 257
1 583

o

0078
0177

o

1

o

N

[@Ne]

55
67

000
000

737
704

0027
0146

1

=

[ ]

74
20

000
000

740
229

0041
0129

B R R R R L R R R R R R R R R R R RS R R R F R R R RS RS RS E R R P TS EEEE T EE RS SRR R S



hhkdkhkhkkhhkhkhhhhkhkhkhkhhhhkrdhhkhkhbrhkrhhbhkdrrd bk hkdhkrdrkkrkhbhkhhkhkkhbhkhkhkkhhhkkdhkhhkhkddkhh

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0 160931

0 000

55 874

55 874

0 000

0 000

0 0000

0

958220

11683

32

4056452

4056484

0

0

o

125

605

126

500

500

000

000

513

79

20

00

00

00

00

hkhkdhkhkkdkhhhkhkhkhkhkkkkkhhhhhkhkhkkhhkrrhkhkddhdhohhkdhhhhkhhhdhkrhhhkhdddhhhhhkdkhhkdkkhdddhkkhkk

Kdkdkhhkhkhkdhkhhkkddkdhkhkhdhkhkhhhkhkdhkhdhkhk koo kddk ok dk ko kddk ko kkkkhdkk kokkok ko k ok kokok ok kokk & ok kokok

MONTHELY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

o

o

92 0
50 0
000 0
000 0
793 0
472 0
0113 O
0226 O

78 3
00 0
000 0
000 0
796 2
028 0
0123 0O
0238 ©

09
47

000
000

741
164

0106
0200

1 25
2 19

0 000
0 000

1 230
1 601

0079
0175

O O

o O

55 1
67 0
000 0
000 0
725 1
692 0
0024 O
0144 O

74
20

000
000

740
217

0047
0128

Kook ke k kg ok ko kg ek ok kokk ok ok ok ok ko gk ek ko ok ok ko ok koo ok ok ok ok ok ek ok kok ok ok ok odkok ok ok ok ok k ok ok ke ok ok ok ok ke ke
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ANNUAL TOTALS FOR YEAR

INCHES
PRECIPITATION _—1;—;;_
RUNOFF 0 000
EVAPOTRANSPIRATION 13 201
PERC /LEAKAGE THROUGH LAYER 3 0 160241
CHANGE IN WATER STORAGE -0 001
SOIL WATER AT START OF YEAR 55 874
SOIL WATER AT END OF YEAR 55 874
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

969936

0

958363

11633

-60

4056484

4056424

0

0

0

375

000

062

533

651

500

000

00a

000

458

100 00

0

98

00

81

20

01

00

00

00

FhdkhhkdhhhkhkdhAhkdhkhkhhkhhkhdhrhdkrhdhhrhohkhdhhdhdkdhdddddhhohkdkdhddhhkhdhdhdkhkdhhkdhkdhkokhdkokdhkdhkhdkkhx

FhdkhkhkdhkhhhrhkhkhohkdbrdFdkhkrhhkbhdtrrhkhbrhdkhrrdhbhdbrdhhkrhhhrdhbhhhdbhdhrhrhhbhdbhhbrrdkdkhkhdhdrrd

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0 %2 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 762 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0112 O
LAYER 3 0 0090 O

78 3
00 0
000 0
000 0
773 2
049 0
0119 O
0133 0

09
47

000
000

814
160

0077
0133

1 25
2 19

0 000
0 000

1 257
1 583

0069
0129

[N o]

o

[\S]

[eN o]

55
67

000
000

738
704

0038
0114

o o

74
20

000
000

740
229

0007
0105

*****************************************************#*************************
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‘I’ Fhkdkhkdkdhkhkddhkhkkhhdhhkdhhrbkhkrbkhhdrdrbhkhkrhkrbrkhrdbrh bk kbbb khddkhhkhkhkdhkdrkdrrhkhhFhkkdd*khdr

ANNUAL TOTALS FOR YEAR 9
T meres CO FEET  PERCENT
PRECIPITATION 1336 969936 375 100 00
RUNOFF 0 000 0 000 0 00
EVAPOTRANSPIRATION 13 259 862621 187 89 25
PERC /LEAKAGE THROUGH LAYER 3 0 112651 8178 437 0 84
CHANGE IN WATER STORAGE -0 012 -863 798 -0 09

SOIL WATER AT START OF YEAR 55 874 4056424 000
SOIL WATER AT END OF YEAR 55 862 4055560 000
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 0 570 0 00

dhkhkhkhkdkhkhkhkdhkhdkdhhkhhhkhdhkhhdkhrrkdrdhhhrdkrhhdhhhhhhhdhkhbdhhhkhddddhdddhdhhddhhkhdddhdhhxkhkdkd

xkkhhddrrhrdhohhdkhrhrhkhhbhdhkrr bk ok oo hkrkrrhrhkhrrhkdhhohdhkhdkhdhkrdhdhhkhkhbdhkddhhhddhkhkdi

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 000 0 000 0 000 0 000 0 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000

EVAPOTRANSPIRATION 0 793 0 785 2 711 1 257 2 738 1 740

0 451 0 049 0 160 1 583 0 704 0 228

o

0022
0128

(@]

0023
0144

(@]

0093
02z8

O

0084
0197

o

0065
0174

PERCOLATION/LEAKAGE THROUGH 0125
LAYER 3 0 0194

(]

(@]
o
(@)
(@}
o

R L A R R R R R R R R E R R R TR R EEEE LR S S i
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 200

0 147571

0 012

55 862

55 874

0 000

0 000

0 0000

969936

0

958324

10713

898

4055560

4056458

0

0

0

375

000

000

625

139

000

250

000

000

624

80

10

09

00

00

00

hhkhkhkhkhkhhhhdhhhkhhhhdhkhhkhkhhkhhdhhkhkdhrhhhkhhhdhhrhrhhkhrhkdrdhhhrhhhhkhkdhrhrhkiddrdrrhhbhhkhkhddrkhdhhrhrkkk

hdhhhkdhkhdhkdhhhhkkhhhhhhhkhdhhkhkhrdkhkhhrhdhhhhhhkhkhhhkhhdhhhdohdkhkhhkrhhhhdhkhdkhdhkkdhhdhhhhdkr

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

(@]

(@]

(@]

92 0
50 0
000 0
000 0
793 0
451 0
0112 O
0223 O

78 3
00 0
000 0
000 0
785 2
049 0
0119 o©
0239 0

09
47

000
000

711
160

0106
0201

1 25
2 19

0 000
0 000

1 257
1 583

0 0079
0 0176

\S]

[@Ne]

55
67

000
000

739
704

0026
0145

o o

74
20

000
000

740
229

0041
0128

Fodede de e ok ok de de sk sk sk ke Sk Sk sk ok sk s ok ok sk sk ke sk ok ok sk ok ke sk ok ok ok sk ok ok ok ok sk ok Tk sk ok ke Sk e ke ke ke ok sk ok ok e ok ok Sk ok ok ok e ok ok e ok ok e ke ke ke ke ok ok b
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 201

0 153476

0 000

55 874

55 874

0 000

0 000

0 0000

969936

0

958364

11577

-6

4056458

4056452

0

0

0

375

000

187

944

370

250

000

000

000

657

100 00

0

98

0

0

00

81

19

00

00

00

00

de de ok de ok sk ek ok g ok ko ek ke ke ek Kk ke ke ke ke ek ke ke ke ke ok e ke ke ke ke ek sk e kg e e ke sk ok ok ke ke ke ek ke ke ke ke ke ok ok ke ke ke ke ke ok

dhkhkhkhdhhhkdhhhkhkrhkdhkhhhkddhhkhkddrhkrhrhkhddhkdrhrhhkddddhhdhhkdrhdhdrhhkhdhdhhhhhkhhdhdhhhdhddkkhkhk

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

o

o

o

92 0
50 0
000 0
000 0
793 0
472 0
0112 O
0224 O

78 3
00 0
000 0
000 0
796 2
028 0
0123 0
0237 0

09
47

000
000

741
164

0105
019S

125
2 19

0 000
0 000

1 230
1 601

o

0078
0174

o

o O

55
67

000
000

726
692

0022
0144

o o

74
20

000
000

740
217

0046
0128

B 22 e R R R R R T 2 2 SRR R R L R R R R R E R R S R R R e
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 201

0 159173

0 000

55 874

55 874

0 000

0 0600

0 0000

969936

0

958402

11555

=22

4056452

4056429

0

0

0

187

960

156

000

750

000

000

417

0

0

0

81

19

00

00

00

00

LERES S S S SRS R SRS EESS R RS REERRRREE RS RS S RS RRRE eSSt R R AR SEEREE RS LRSS RS

LA RS R LSS SERE SRR SR A SRR ERRRRRRERRE SRS R A EEE RS SRS R RS REELEREEERERERESSESS

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

PERCOLATION/LEAKAGE THROUGH 0
LAYER 3 0

92 0
50 0
000 0
000 0
793 0
451 0
0112 O
0225 0

78 3
00 0
000 0
000 0
785 2
049 0
0120 O
0240 O

0S8
47

000
000

712
160

0104
0202

1 25
2 19

0 000
0 000

1 257
1 582

o

0074
0176

(@]

1

N

o o

55
67

000
000

738
703

0026
0145

1

o

o O

74
20

000
000

740
229

0042
0129

Sk ook sk sk sk ok ok ke ok o ok ok ok sk ke sk ok ok sk sk R ek ok ok sk ok Sk e sk ok sk ke Tk ok A ok ok ok ok ek ok Sk ok sk e b ok e sk sk ok ok ok ke ok sk ok ok ok R Rk ok Kk ok
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CU FE
969936
0
958299
11591
44
4056429
4056474

0

0

ET

375
000
562
533
312
750
000
000

000

20

0o

00

00

ANNUAL TOTALS FOR YEAR
T memss cu meer eemcEwT

PRECIPITATION ——I;—;g—
RUNOFF 0 000
EVAPOTRANSPIRATION 13 200
PERC /LEAKAGE THROUGH LAYER 3 0 159663
CHANGE IN WATER STORAGE 0 001
SOIL WATER AT START OF YEAR 55 874
SOIL WATER AT END OF YEAR 55 874
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

984

00

Kk hkdk bk hkhbddhddk bk kb bddkob bkt bbb ddbhobdk kb bkdhkokrd b Ak bhkdddbdhdkdd kot ddkdhdddhkddddhhddseddt

hhkkdhhkdhhhkhkhkhkhkbkhk bk kb kkhhk kb hkhrdhhkrbhhbhhbhdhrbdhhhhkdkdrdbdhbdhhrkddrhkhbhdhdhddkhkhkhdhrdkkdki

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

0 92 0
0 50 0
0 000 0
0 000 0
0 793 0
0 451 0
0 0113 O
0 0225 O

78 3
00 0
000 0
000 0
785 2
049 0
0118 ©0
0241 ¢

09
47

000
000

711
160

0107
0202

1 25
2 19

0 000
0 000

1 257
1 583

o

0073
0176

o

N

o o

55
67

000
000

738
703

0027
0145

o O

74
20

000
000

740
229

0041
0129

*******************************************************************************
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®

Ghdkdedkkkhkhhkkkhrhkhkhbhhdhdhhhkhhhhdhdhrhkkrhrhhhkhddhhhhhkhhkhkddhhkhkkhdhhddk kokhhkdohkkdddodkdkkt

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 200

0 160397

0 000

55 874

55 874

0 000

0 000

0 0000

969936

0

958308

11644

-16

4056474

4056457

0

0

0

375

000

437

796

894

000

250

000

000

065

0

0

80

20

00

00

00

00

Ak hkhkhhkhhkhdhhkhhdhkddrbhbhhrhhdhhdhrdkhbrdrkhbhbhbhkhhkhkdhhohhkhdrhrdhkhdhdhkrdhrhhkkddhkdhdhhhhdhhkdhx

dhhkhdhhkdhhkkhkhkhkdhhdkdhhkhhhrdkhkdrhkdhhrhkdhkhddhhkhkdrddrbbbhhhkddrrbhdhdbd kb rdbhhbhhddhkhdhdkddkhrn

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

o

(o]

92
50

000
000

761
451

0113
0080

0 78 3
0 00 0
0 000 0
0 000 0
0 773 2
0 048 0
0 0112 O
0 0129 O

09
47

000
000

814
160

0089
0132

125
2 19

0 000
0 000

1 257
1 583

0075
0128

[oNe]

[oNe]

55
67

000
000

739
704

0035
0114

1 74

0 20

0 000

0 000

1 740

0 229

(@]

0003
0106

o

dede ko ko ko hok ko e e ke ok ok sk ko de ok sk ke ok kod ok ke ko ok ek e e e e ke ok ok ek ok sk ke ok bk ke ke kb ok ok ok ke ok ke ok ko ek ke Rk ke ke bk &
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Fhkhkkhkdhhkhkhhkdkhkhhrhhhkrhdhkhhddrdrdrrbdhhhodhdkdhhdddhdrrhhdkdrdr ok hddddhhhhhhkhodkhhkkihh

969936

0

962645

8156

-865

4056457

4055591

0

0

375

000

625

010

736

250

500

000

000

100

0

995

00

00

25

84

09

00

00

ANNUAL TOTALS FOR YEAR
T Ttwemes cu oemer eeRcENT

PRECIPITATION -_;;—;;_
RUNOFF 0 000
EVAPOTRANSPIRATION 13 260
PERC /LEAKAGE THROUGH LAYER 3 0 112342
CHANGE IN WATER STORAGE -0 012
SOIL WATER AT START OF YEAR 55 874
SOIL WATER AT END OF YEAR 55 862
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

495

00

Fhkdkhkhhkhhkhhkdrrkbkhkhrohkdd b hkdhhhrhahkd kb kb rhkhkhhkdhdhrdhhdhkdrbkhkdd bbb ddhdrhdhhhddddhhdhdr

Fhkhkdhkhhkhkdkhkhkdkhhhdhkkrddhhbhrkrdhhdrhhhhdkrhhkhdhkdhkdrhhhhrbhhrrddrhdhhhdd b hkdhhddhdhdhdhd

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 761 0
0 472 0

PERCOLATION/LEAKAGE THROUGH 0 0124 O
LAYER 3 0 0081 O

78 3
00 0
000 0
000 0
764 2
028 0
0096 O
0138 O

09
47

000
000

844
164

0055
0140

125
2 19

[w]

000
0 000

1 230
1 601

o

0057
0135

[w]

o O

55 1
67 0
000 0
000 0
714 1
692 0
0032 O
0119 O

74
20

000
000

740
217

0003
0110

kk gk rkhhkh ok r bk FF Ak bk b d ok ko k ko h kb h khd ok F ok hhkdkdk b kkhkdkk ko dok ok d ko Kok &k kkokok ko F ok ok ok kok
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"I’ hkhkhkKhkdkkhhhkhhdhhkdkdhkhbhrhkhkrrhhhohrhkdhhkrrhkdkhdrrdhdbhhhkhhkd bk rhhhkrrrhbhbhhhhbrhddrhdhdkkxhdhhk

ANNUAL TOTALS FOR YEAR

o e et = 2 e A e A =t — —— = —— - —

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNCW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

3

13 248

0 108908

0 003

55 862

55 865

0 000

0 000

0 0000

969936

0

961818

7906

211

4055591

4055803

0

0

-0

375

000

125

748

588

500

000

000

000

049

0

0

82

02

00

00

00

hAkkhkhkhkhkhkrhkkhkhkhkhddhhhkrdhbkhbkrdrdrhhkhkhkhhrdrrrhkhbhbhbbhdrrhhbhbhbrrrdrhkhkhkhkddhhhhhkhkhdhhbhkhbhhbhbhrhrhk

dhkhkkkhkhkdhhhkhhkhkhkrhhhhhhrhrhhkhkrhrdrrohdbdhkrhkdhhkhhdhdrrhhohhbhhrrhbhhhhddhddbhkhdkdddhhdk

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKLAGE THROUGH
LAYER 3

(IN INCHES)

92 0
50 0
000 0
000 0
793 0
451 0
0121 O
0200 O

78 3
00 0
000 0
000 0
785 2
049 0
0100 O
0229 0

FOR YEAR

09
47

000
000

712
160

0089
0197

1 25
2 19

0 000
0 000

1 257
1 583

o

0068
0173

o

o o

55
67

000
000

739
704

0023
0144

1 74
0 20

0 000
0 000

1 740
0 229

0026
0128

[oNe]

ded ek ok sk ok ke ko sk sk ko k kR ko sk ok ok ok ok ek ko k ko k ok sk ok k ok hk ko k ok Kk k kb ko ke ok ok ke ko ok ok ok k& ko ok ke k ok ke ke ke
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"I. hhhkdhkhkkhkdkhkkhkhhkhkhkhkhhdhhhkbrhdhhhdrrrhhhhdrhhhhkbddrhhkhrdhkrdhkhhkrrrrhohbhhkrdrhkdbhrhkdhdhhkhi

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

3

13 202

0 149834

0 008

55 865

55 874

0 000

0 000

0 0000

969936

0

958441

10877

616

4055803

4056419

0

0

0

000

965

484

000

500

000

000

929

0

0

81

12

06

00

00

00

Khkhkhkhhkhkhkkddrhdkdbdhdrdhkhrhhdrhhkhhrhhddhrkhdhhdhdhdhkhbhkhhdhkrhdbrhhkrrbdkrhhhhrrdhhhdhkdkhkdkk

hhhkkhhkhhkkdkrhkhkdhdhkhkhdrhhhkhhkdbhhddhrrdhhddohhdhdrhdhhdhhhkhkhohkhhkrhdkdohhkdhdhdkhkddkkkhdhkhk

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

{IN INCHES)

0 92 0
50 0
000 0
000 0
761 0
451 0
0112 0
0089 0

78 3
00 0
000 0
000 0
773 2
049 0
0119 O
0132 O

FOR YEAR

09
47

000
000

814
160

0077
0132

1 25
2 1S

000
0 000

o

1 257
1 583

0069
0128

O O

1

o

[NV

o O

55
67

000
000

739
704

0038
0113

o O

74
20

000
000

740
229

0007
0105

khkhkhdhkkhkhkkhhkhkhkhkhkdhhkhkkrkhkhkkhkkkdkhhdkkdkddkkohkdddkkhkhkkhk ok ok ddkkk gk &gk kkokdk k& dkd &k
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hAhkdkhkhkhkhkdhhkdhkdhhkdrhkhkdrrrhdkdrhrhbhkdrhrbrrrr bk rdrrrhrhhhddbdrrhhrhkdhedhrhrrbhkhkhhddhkdodbdhddkdddhihk

0

962671

8146

-882

4056419

4055537

0

0

000

312

799

076

500

500

000

000

0

0

84

09

00

00

ANNUAL TOTALS FOR YEAR
"""""""""""""""""""""""""""""""""" INCHES  CU FEET  PERCENT

PRECIPITATION _—I;—;;-
RUNOFF 0 000
EVAPOTRANSPIRATION 13 260
PERC /LEAKAGE THROUGH LAYER 3 0 112215
CHANGE IN WATER STORAGE -0 012
SOIL WATER AT START OF YEAR 55 874
SOIL WATER AT END OF YEAR 55 861
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

359

0

00

hhkdkokdkhkhkhkdhhkdhhkddkhkhhhkhhkdrrhbdhhhhbhhkhbhbhbdhddhrhhdhhkddhhhhhhhhdhkhddhkkodhkdhwddhhkdddddrhk

hhkhkhkhkkkkdhdrdrdkkhkhbdkhhrdrhhkhkhhkhddhdhkhohkrrthrhdhhhkddhdhdhrhhddhdddhhhddhdddhhdddrhrik

MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 793 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0126 O
LAYER 3 0 01%6 O

78 3
00 0
000 0
000 0
785 2
049 0
0082 0
0231 0

09
47

000
000

711
160

0083
0199

1 25
2 19

0 000
0 000

1 257
1 583

o

0063
0175

<

1

o

o O

55
67

000
000

737
703

0022
0145

1 74
0 20

0 000
0 000

1 740
0 229

o

0024
0129

o

B 2 L L R R R N L R R AR A R I I R R e R R R LA R A A
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‘I' Fhhhkhkddhrdhkhdbhhhrkhkdrdrhhkhkdrddrhrhrhrrdhhhkrrhrhhhhkhdbrhhkhkdrhrkhbhrrrhrhkrkhhkrkhkrhhhkdhhhkhhhdkhdhdhx

ANNUAL TOTALS FOR YEAR 19

INCHES CU FEET PERCENT
PRECIPITATTON 1336 969936 375 100 00
RUNOFF 0 000 0 000 0 00
EVAPOTRANSPIRATION 13 198 958190 375 98 79
PERC /LEAKAGE THROUGH LAYER 3 0 148508 10781 694 111
CHANGE IN WATER STORAGE 0 013 964 053 0 10
SOIL WATER AT START OF YEAR 55 861 4055537 500
SOIL WATER AT END OF YEAR 55 875 4056501 500
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 0 268 0 00

dhkhkhhhkhkdddhrhkhkhhhkhkhrhkhkhkhkhkhkrrrhkdhkhkhrkhkhkrhhkdhhhhrrrhhhdhrrrrrhhhhhhhrhkhkrhhdkddddhhhhkhx

khkkhhhkhkhkkhkhkhhkhdkhdhhhkhhdhkhrkhrhhhhhkdhrdhdorhkhhkrrrkhdrhhkrdhrhkdkkdkhkddkhkhdhdhkhdhdhhkhkhrkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 20

PRECIPITATION 0 92 0 78 3 09 1 25 1 55 1 74
0 50 0 00 0 47 2 19 0 67 0 20

RUNOFF 0 000 0 000 0 000 0 000 0 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000

EVAPOTRANSPIRATION 0 793 0 796 2 741 1 230 2 725 1 740
0 472 0 028 0 164 1 601 0 692 0 217
PERCOLATION/LEAKAGE THROUGH 0 0113 0 0122 0 0106 O 0079 O 0024 O 0047
LAYER 3 0 0227 0 0239 0 0200 0 0175 O 0144 0 0128

kkkhkddkkhkk bk d bk ok ok ko dkkkkk ok hkrhkk ok bk dhk kA kF Rk Rhkdh ok k bk ok ke dok k ok ko k& ddok k *kFdd
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'I' Fhdhkhkhhdkdkdhhddrhhhhk ko hdhdhhkhkkdkrr bk kkkhkkkkkhdkdedkkdkdkhhkkkhh ok ko gk % ok ok ok k ok ok ok ko ok ok kokok ko

969936

0

958370

11643

-78

4056501

4056423

0

0

812

197

089

500

250

000

000

487

0

0

00

00

00

ANNUAL TOTALS FOR YEAR
____________________________________ INCHES  cU FEET  PERCENT

PRECIPITATION _—1;-;;—
RUNOFF 0 000
EVAPOTRANSPIRATION 13 201
PERC /LEAKAGE THROUGH LAYER 3 0 160375
CHANGE IN WATER STORAGE -0 001
SOIL WATER AT START OF YEAR 55 875
SOIL WATER AT END OF YEAR 55 874
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

hhkdkhkdhdhhkdkhgrhhhhdhhkdhhdhhhrdhrhdhhhhhkhkrkhkdhrdhhdhkhrhhbhkhkhhkddhdrhhrhhhhkhkrhkrhhhkhkhddhhhdkkhh

hhkkhkhkhkdhhkhkhkdkddrdhdhkdhkdrhrhhhkhhdrhdhhhkhkhkhhdhhhhhdhhhohhhhhddhdd ok dkdkkddkdhddkhkkhhhxhkhkkx

MONTHLY TOTALS (IN INCHES) FOR YEAR

21

PRECIPITATION 0 92 0
0 50 0

RUNOTFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 762 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0112 O
LAYER 3 0 0089 O

78 3
00 0
000 0
000 0
773 2
049 0
0118 ©
0134 O

09
47

000
000

814
160

0077
0134

1 25
2 19

0 000
0 000

1 257
1 583

(&)

0069
0130

o

1

N

o O

55
67

000
000

737
704

0039
0115

1 74
0 20

0 000
0 000

—

740
0 229

o

0007
0106

(&)

Je ok ke ok ek ke h sh ok sk ke sk e ok S ks e ke ek ok e e ok ke sk sk sk bk ok e sk sk T sk ok Sk ke ke ke S sk e ok e e Sk ok sk v e sk ok ok ok ok sk sk ok ke sk ok ke R ok ok
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‘I' LES SR SRS SRR RS SER SRR SRR R RS SR R R R R P R R SRR S SRR R R I RESEE S ERERE SRS SESESEEEEESERSS]

969936

0

962538

8224

-826

4056423

4055596

0

0

375

000

500

722

964

250

500

000

000

100 00

0

99

0

0

00

24

85

09

00

00

ANNUAL TOTALS FOR YEAR
_________________________________ INCHES  CU FEET  PERCENT

PRECIPITATION __;;_;;—
RUNOFF 0 000
EVAPOTRANSPIRATION 13 258
PERC /LEAKAGE THROUGH LAYER 3 0 113288
CHANGE IN WATER STORAGE -0 011
SOIL WATER AT START OF YEAR 55 874
SOIL WATER AT END OF YEAR 55 862
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

121

0

00

hhkkhkhkhkhkhkhkhkhkhkhbhhhkhkhkhkhkdhhbhhhkhkhkkhkkdkhhhhkdrhrhrhrhkdkhbhkddrdrrhhbhkhkhdrhhdhbhhhdddrhhhhkhddkhkdkhkhx

dhhhkkhkhkhkhhkhkhkhkdkhhkhkhhkhkrhhbhhhkdhhhkdkhhhdhkhkhkhkdhhhrbhohkrdkrhrdrhhkhkdrhdhhdhhdtdhd hhkdkddkkhdhhdhdkhhd

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 793 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0125 O
LAYER 3 0 0197 O

78 3
00 0
000 0
000 0
785 2
049 0
00%4 0
0229 0

09
47

000
000

711
160

0085
0197

125
2 19

0 000
0 000

1 257
1 582

0 0064
0 0174

1

)

o o

55
67

000
000

739
703

0022
0144

1

o o

74
20

000
000

740
229

0025
0128

R E E E R R R R R R R R R R R R E R R R L R R R R L L2222 R AR LR
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khkdkhkhkkhkdrhkhkhhkhddhrhhdhhhbhdbhkhdhrrbdrhrdrhkhrdrhkhhhkhkhkhhkrdkhkkhkrhhrkkrhhkrhhdhhddhhhkdhddhdkhsi

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNQFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

55

55

0

0

0

200

148256

012

862

874

000

000

0000

22

969936

0

958294

10763

878

4055596

4056474

0

0

0

375

000

312

382

476

500

750

000

000

234

0

0

80

11

0S

00

00

00

Thkhkhkhhkhkhhkhhhhkhkhhhkhhbhhkbrrhkhdhhhdkhhhbhhhhbhhrrthhhbhhhrrdhkhkhhhddbhkhkhkhhbhkdbhkhrhbhrkhkhkhkrhh kk

khkhkkhkhhhkhkhhkkhhkhhdhkhhhkhkhhdrkhkdhhkhhkhbddhdohbhbhhhhrxrhhddhdhhhhdhdhbhrbhkhhkhhkbhbhhhbhkdhrhhhrik

MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

(IN INCHES)

FOR YEAR

23

0

o

92 0
50 0
000 0
000 0
793 0
451 0
0112 ©
0264 ©

78 3
00 0
000 0
000 0
785 2
049 0
0118 0
0262 ©

09
47

000
000

711
160

0085
0214

1 25
2 19

0 000
0 000

1 257
1 583

o

0088
0183

o

1

o

[\S]

[N e

55
67

000
000

727
704

0031
0150

o [oN o]

o O

74
20

000
000

740
229

0060
0132

kkhkdkhkhkdkkhhhkhhdhdkkdhkhhkdhhrhhkhdhhhrhohkrhrrrkbhhrrrhkkdrhrrkhkhddkhkdhhbddddrhkhhddrhrk
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‘I' Ik dkokdkkkdkkhkddhkdr bk dd kbbb d bk kb kb kb kb bk bk kb bbbk b bk sk bbbk sk ok ok sk ko ok ok ok bk A bk b ok & ok

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 189

0 169945

0 001

55 874

55 875

0 000

0 000

0 0000

969936

0

957525

12338

72

4056474

4056547

0

0

0

031

837

750

750

000

000

513

0

0

27

01

00

00

00

khhhhkhkhkhhkhhkhhhkhkdkdhrhhhkhkhkhkrrdhhhkhhhkrhrrhhhkdkdddkhbhhdrdkdkdhokd bbbk drhkd bbb hhddddhhhohhbhddrir

dhkdekhdkkkhdhhkdkhhkrdrdbrhhkkddrhkhhkdrhkrdrhohdhkdrdrhdhhdhhrhbddhodbhkhhdhhdhhhdhhddhhkdkhkdhdrd

MONTHLY TOTALS (IN INCHES)

FOR YEAR

24

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

PERCOLATION/LEAKAGE THROUGH 0
LAYER 3 0

92 0
50 0
000 0
000 0
761 0
472 0
0115 O
0095 O

78 3
00 0
000 0
000 0
784 2
028 ¢
0122 0
0136 0

09
47

000
000

844
164

0080
0135

1 25
2 19

0 000
0 000

—

230
1 602

o

0073
0130

(]

[\

o O

55
67

000
000

723
692

0037
0114

1 74
0 20

000
0 000

o

1 740
0 217

0009
0106

O O
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hhkhkkhkddddkhkhdkdhkrhhhhkhkhkhddhhhhhddddrhbhhkhkrdrdrdrhhhbhkrhkddrhhbhkhdrhhbhrrhdhkdrrrhrhhrrhdhhhdhx

969936

0

962580

8365

-1010

4056547

4055537

0

0

375

000

312

775

303

750

500

000

000

100

0

99

0

0

00

00

24

86

10

00

00

ANNUAL TOTALS FOR YEAR
""""""""""""""""""""""""""""""" INCHES  CU FEET  PERCENT

PRECIPITATION —_I;—;;—
RUNOFF 0 000
EVAPOTRANSPIRATION 13 259
PERC /LEAKAGE THROUGH LAYER 3 0 115231
CHANGE IN WATER STORAGE -0 014
SOIL WATER AT START OF YEAR 55 875
SOIL WATER AT END OF YEAR 55 861
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

587

0

00

Kk hkhkhkddhkhkhkhkdrhhkdkhhhhhkhbrrhkdrhbhhkhkdhhhbhhhhhdhhbhbhhkrdhhorrrhbhbhdddrhdhhhrhddrhbhdhddddrhdihi

dhdkhkkhkhkhkdkhhkhkhdkhkdhdohhkhddkkdrdhhhhbhkhdrdhhkdhhbhkddhbhhbhbhkrdhbrkhbhbhbhhddddhhhhrhdddrhhhdhkdddhhdit

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0 %2 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 762 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0126 O
LAYER 3 0 0064 O

78 3
00 0
000 0
000 0
773 2
049 0
0092 0
0116 ©

0%
47

000
000

815
160

0056
0123

1 25
2 19

0 000
0 000

1 257
1 583

o

0056
0123

o

1

o O

55 1
67 0
000 0
000 0
738 1
704 0
0032 0
0110 O

74
20

000
000

740
229

0001
0103

O S R e R R R R A R R TS S R R RS R R AR R
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969936

0

962697

7285

-47

4055537

4055490

0

0

375

000

000

917

358

500

000

000

000

25

75

00

0C

00

ANNUAL TOTALS FOR YEAR
T Tinemss | cu emer pemceENT

PRECIPITATION ——I;_;;_
RUNOFF 0 000
EVAPOTRANSPIRATION 13 260
PERC /LEAKAGE THROUGH LAYER 3 0 100357
CHANGE IN WATER STORAGE -0 001
SOIL WATER AT START OF YEAR 55 861
SOIL WATER AT END OF YEAR 55 861
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

836

00

LR R R R R R R R R R R R R RS R R SRR EEE AR R R RN LR R SRR R R EEREESEREREEEEREEESEEESESS

LR R R I R R e e E R R R R R E R R RS E R R RS R RS R R R RN

MONTHLY TOTALS (IN INCHES) FOR YEAR

26

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 761 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0124 O
LAYER 3 0 0154 O

78 3
00 0
000 0
000 0
773 2
049 0
0091 O
0213 0

09
47

000
000

814
160

0054
0191

1 25
2 1%

0 000
0 000

1 257
1 582

o

0051
0172

o

o o

55 1
67 0
000 0
000 0
689 1
704 0
0038 O
0143 ©

74
20

000
000

740
229

0005
0128

dok sk ko ke sk ke e ok sk sk ok sk ke ke sk sk ok ok ok s sk sk sk ke ke sk sk ok sk ke ok ok ke sk ok Sk ke sk ok ok ok ok ok sk e sk ke e ok sk e ok e ke ok ok ok ko ke e ke ok bk ke ke ke ko
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dhhkkhkh ok ko hkkkhkdh okt hkhhkkdkrhhkhkkk ks kdedehkhk vk ok kokdkdkdkd ok ks k ko kkk ko Kok kkd sk d ko

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

13 210

0 136614

0 014

55 861

55 875

0 000

0 000

0 0000

969936

0

959018

9918

999

4055490

4056489

0

0

0

375

000

187

177

502

000

500

000

000

542

100 00

0

98

0

0

00

87

02

10

06

00

00

K d ko ke e ek de ke ks e ke ke ok ke kK e ke ke ke ke e ke ke ke Sk sk ke ok e sk s ke e sk ke ke e e e ke e Sk s A Kk ke ke ke ok Sk ok ok ke e ke e ke ke k ok ke ok b ok ke ke Sk ke Sk ke ok

dhkkhkhkhhkhkrhkkhhkhkhkkrhkrkrhkhkkhkdrkdhbhrhkrrdr kb hdhrddrhhdhhkhdrdhkhhdkhkdkdkkhkkkdkhkdhhhkdkkhkkdkx

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH
LAYER 3

0 92 0
¢ 50 0
0 000 0
0 000 0
0 793 0
0 451 0
0 0112 O
0 0226 O

78 3
00 0
000 0
000 0
785 2
049 0
0118 O
0241 O

09
47

000
000

711
160

0107
0202

125
2 19

0 000
0 000

1 257
1 582

o

0078
0176

o

1

o

oo

55
67

000
000

739
703

0026
0145

o

[y

[N o]

74
20

000
000

740
229

0043
0129

Ahkdkkkhhk bk d bk drt bk kbt kb k kbbbt hhk bbbk dr b drdhdhdrdhbbh bt dddhkdhdhddhddddhdkddhd
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERC /LEAKAGE THROUGH LAYER 3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

55

55

200

160351

000

875

874

000

000

0000

969936

0

958306

11641

-11

4056489

4056478

0

0

0

375

000

375

509

632

500

000

000

000

167

80

20

00

00

00

00

LR R R SRS E R SRS E R R R R R R R R R R SRR E RS R E RS SRR RRRSESRSSSEERERSERERERERSESSESEERSS]

hhkhkkhkdhkhkhkdrhkhdkhhkdhhhhhkdkhkhrhdhhkhdhddhohdbbhkrhbdhdbhhrdddrhbrdrbdrhkdbrrhhhrdrhdhhhhhdddhdddhd

MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION 0
0

RUNOFF 0
0

EVAPOTRANSPIRATION 0
0

PERCOLATION/LEAKAGE THROUGH 0
LAYER 3 0

92 0 78 3
50 0 00 0
000 0 000 0
000 0 000 0
793 0 796 2
472 0 028 0
0113 0 0122 O
0235 0 0241 O

09
47

000
000

741
164

0075
0201

125
2 19

0 000
0 000

1 230
1 601

o

0082
0175

o

[y

o

o o

55
67

000
000

725
692

0029
0144

OO

74
20

000
000

740
217

0062
0128

Ahkhkdkhkhhhhhkhkrkhkhrhdhdkhhadrrhkr Ak rdrrhhhkhhdrkhhkhhkhkrkrrrhhhhddrh ke dhkdkdk &k khdk ko kkdkdkdddkdk
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ANNUAL TOTALS FOR YEAR 28

INCHES CU FEET PERCENT
PRECIPITATION 1336 969936 375 100 00
RUNOFF 0 000 0 000 0 oo
EVAPOTRANSPIRATION 13 200 958349 812 58 81
PERC /LEAKAGE THROUGH LAYER 3 0 160532 11654 607 1 20
CHANGE IN WATER STORAGE -0 001 -68 406 -0 01
SOIL WATER AT START OF YEAR 55 874 4056478 000
SOIL WATER AT END OF YEAR 55 873 4056409 500
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 0 361 0 00

LA R R EE RS AR SRR R EEEERE R A R R R R R R R R R R R EER R R EE R R R R R R R R R R R R

hhkhkhkhkhkhkhkhkhkhhhhohkhhkhkhkhhkhdrhhhhhhrhrdrhdhkdhkhkhdbhhhkdhhhdkhkhhhhhkhkhddhhkdhhdhhdhdkhhkhddhdhdhkkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 29

PRECIPITATION 0 92 0 78 3 09 125 1 55 1 74
0 50 0 00 0 47 2 1% 0 67 0 20

RUNOFF 0 000 0 000 0 000 0 000 0 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000

EVAPOTRANSPIRATION 0 762 0 773 2 814 1 257 2 739 1 740

0 451 0 0458 0 160 1 583 0 704 0 228

(@

0007
0104

o
(@]

0037
0113

0120
0131

o

0077
0131

o
o

0069
0127

PERCOLATION/LEAKAGE THROUGH 0112
LAYER 3 0 0088

(@
(@]
o
o
(@

IR R R R R R R R P RS E R EEEE SRR R R ERE R RTE R EREEEEE S SRR
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‘.l’ AhkhhkhkAhkhkhkdkkkhhkkdhhbkhh kb hk bk hk ko hkkhkkdhk bk db bk hhk ko kdkkdkhkh ok khkkhkhkhkhkhohkhkddkkkdkkhk

29

969936 375

0

962724

8101

-889

4056409

4055520

0

0

000

500

455

554

500

000

000

000

100

0

99

0

0

00

00

26

84

09

00

00

ANNUAL TOTALS FOR YEAR
T momes | cu Feer pERCENT

PRECIPITATION —~1;—;;—
RUNOFF 0 000
EVAPOTRANSPIRATION 13 261
PERC /LEAKAGE THROUGH LAYER 3 0 111590
CHANGE IN WATER STORAGE -0 012
SOIL WATER AT START OF YEAR 55 873
SOIL WATER AT END OF YEAR 55 861
SNOW WATER AT START OF YEAR 0 000
SNOW WATER AT END OF YEAR 0 000
ANNUAL WATER BUDGET BALANCE 0 0000

0

008

0

00

LA RS SRR EEEEE R R R R R R ERA SRR E SRR R R RS R RS RS E R R RREE SR EEs RS R SRR SRR R EE S

FhhkkhkdhkhkAdk bk hrhAddkkrhkhkhkd kb bhhbdhddhdhhkhhdkdhhkdkdokdd ko ddhdkhdkdhhhdhohdhkkkdokkkdkkk

MONTHLY TOTALS (IN INCHES)

FOR YEAR 30

PRECIPITATION 0 92 0
0 50 0

RUNOFF 0 000 0
0 000 0

EVAPOTRANSPIRATION 0 793 0
0 451 0

PERCOLATION/LEAKAGE THROUGH 0 0125 Q@
LAYER 3 0 0193 0

78 3
00 0
000 0
000 0
785 2
049 0
0092 0
0227 0

09 1
47 2
000 0
000 0
711 1
160 1
0083 O
01%6 O

25
19

000
000

257
583

0064
0173

N

oNe;

55 1
67 0
000 0
000 0
739 1
704 0
0022 O
0144 O

74
20

000
000

740
229

0022
0128

Ak kd ok hkkhkkkkkkkkkhkkkk kb hkdhhkbkhdkhkkhh ok ko kkhhk kb kk ko dokddokkdkodkokokkdkdkdokkokd ok kkdkdkkkkk ki
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ANNUAL TOTALS FOR YEAR 30

INCHES CU FEET PERCENT
PRECIPITATTON 1336 969936 375 100 00
RUNOFF 0 000 0 000 0 00
EVAPOTRANSPIRATION 13 200 958340 812 98 80
PERC /LEAKAGE THROUGH LAYER 3 0 146918 10666 261 110
CHANGE IN WATER STORAGE 0 013 928 603 0 10
SOIL WATER AT START OF YEAR 55 861 4055520 000
SOIL WATER AT END OF YEAR 55 874 4056448 500
SNOW WATER AT START OF YEAR 0 000 0 000 0 00
SNOW WATER AT END OF YEAR 0 000 0 000 0 00
ANNUAL WATER BUDGET BALANCE 0 0000 0 700 0 00

R R RS S SRR R R RS SRR R RS R RS E R R R R SRR R R R RS RERRERSSSARERSSEE SRS AR R RES ]

dThkhkdhhkhddddkrhhdkhrhhdhhhhdrdddhhkhdddhhkhhddd ddkd dohhdk dok k& ddokdk k k bk ddkd k ks ek ok kK ok % ko

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

; PRECIPITATION
TOTALS 0 92 0 78 3 09 1 25 155 1 74
0 50 0 00 0 47 2 19 0 67 0 20
STD DEVIATIONS 0 00 0 00 0 00 0 00 0 00 0 00
0 00 0 00 0 00 0 00 0 00 0 00
‘ RUNOFF
TOTALS 0 000 0 000 0 000 0 000 0 000 0 000
0 000 0 000 0 000 0 000 0 000 0 000
| STD DEVIATIONS 0 000 0 000 0 000 0 000 0 000 0 000
‘ . 0 000 0 000 0 000 0 000 0 000 0 000

330136



EVAPOTRANSPIRATION

. TOTALS 0 779

0 456

STD DEVIATIONS 0 016
0 00S

0 782
0 044

0 008
0 009

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0 0112
0 0157
STD DEVIATIONS 0 0023
0 0075

0 0105
0 0188

0 0025
0 0062

N

766
0 16l

o

058
0 002

0 0082
0 0170

0021
0 0040

o

1 251
1 587

o

012
0 008

o

0068
0 0154

o

0013
0 0029

2 731
0 701

0 013
0 005

o

0028
0 0130

o

0009
0 0021

1 740
0 227

0 000
0 005

0 0023
0 0117

o

0019
0 0018

Kk F d gk ek koK de oo e de ke de ok ke g de sk de ke ke e do ke ke gk de de ke ek ke ek sk de e e ek ke ek ek ek ko ek ok e ok ke ke ok ke ok ok e ke ke e ke ke ok ke ok

Fhhkdhdhkhkkhkhkhhkhhkhkhkdrhhkhkhkhkdkhkhhkdkhkdkhkhkkhkhkdhkhbhkhkhkhkkhhhkdhhkhhhhkhrdhrhdhhhhhkhhkkhkdkhkhkhdhkhkk

AVERAGE ANNUAL TOTALS & (STD DEVIATIONS)

30

FOR YEARS 1 THROUGH
CU FEET
0 000) 969936 5
0 0000) 0 00
0 0334) 960139 69
0 03073) 9677 896
0 0129) 118 48

INCHES
PRECIPITATION _1;—;;——~—? ________
. RUNOFF 0 000 (
EVAPOTRANSPIRATION 13 225 (
PERCOLATION/LEAKAGE THROUGH 0 13330 (¢
LAYER 3
CHANGE IN WATER STORAGE 0 002 {

100 00

0 000

98 990

0 99775

0 012

Fhkhkdkhkhhhkkdhhkhkdhkdkhkdkhkhkhkdhkdkdkhddhkdhhkhd skt ddk kdhdkd kdhk ok dokhdkddkkkkokkhod gk kek kd ok & dodeode gk ok odokok ke
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 30
T sy o FT
PRECTPITATION 110 79860 000
RUNOFF 0 000 0 0000
PERCOLATION/LEAKAGE THROUGH LAYER 3 0 000907 65 84068
SNOW WATER 0 79 57168 4570
MAXIMUM VEG SOIL WATER (VOL/VOL) 0 3207
MINIMUM VEG SOIL WATER (VOL/VOL) 0 1360

khhkhkhkhkdhkkkhhhkhkddrdhhkhhkhkhkhkrohhhdhdbhkrhhkdhkdhdrhkhkhhhdddhohhdkhdrdhbhkhhrhdkdhkhhhhdhddkdirh
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hdhkdhkkdhhkhkdkhhhhhkhkhdhhkdhkrhrhdhrhkbhkhrhkbkhkhhhrrrhhhhhhkhkhkhkhhrhhkdhkhbhhhhkdhdhhhkhhddhdkkdkkk

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)
1 "2 4865 02072
2 52 5599 0 2920
3 0 8275 0 0345
SNOW WATER 0 000

LA R R E E R RS RS R R R R R R R R R SRR R R E R R RS EE R R EREEE R R RS R R RS ERERERESEE R EE RN EE]
dhkdkhkdkhkhhkhkhkkhkhkrdkhkhhkhdhdrrkrhkhrhkhkrhkrrhhbhhkdrrhhrhhdddhdkhhkhhkddhdhhdkhhhkddkdddhhhddhhddhkhh
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EVAPORATION BASIN
CALCULATIONS

MASS BALANCE




Promontory Landfill Evaporation Basin Mass Balance

RAINFALL (IN)
Month JAN FEB MAR APR MAY JUN JUuL AUG SEP oCcT Nov DEC TOTAL
30-yr Average 119 118 141 149 174 085 066 113 145 184 119 117 15 30
Std Dev 082 078 100 141 114 091 078 103 159 123 105 095 1249
¥r (I 228 255 316 38 | 37 PSS 203 293 13 309 703 25 | 3718
LEACHATE (IN)
Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Leachate 001 001 001 0ot 000 000 002 002 002 002 001 001 013
Std Dev 000 000 000 000 000 000 001 001 000 000 000 000 004
YF {in] 002 0071 001 0ot T 00 001 003 003 002 002 002 ToT_ 020
EVAPQORATION (IN)
Month JAN FEB MAR APR MAY UN JUL AUG SEP ocT Nov DEC
30-yr Averege 082 127 235 89 530 48 737 835 428 259 122 77
Std Dev 013 024 051 73 68 74 042 042 051 050 027 11
2597 059 13 146 7 a1 711 0 664 562 339 173 075 53
Cell Area 20
Single Lagoon Size Requirments
Width 80 ft
Length 80 ft
Required Area 8400 sq ft 0 15 acres
Seepage 0 galacre/day
January _
Month Leachate Rainfall Evaporation Seepage Net Flow Accum
gal_ cu ft Inches cu ft inches cu ft gal cu ft cu ft. cu ft
JAN 082 813 28 1,213 0 59 318
FEB 702 762 829 27 677
MAR 4453 595 4 752 35 253
APR 893 494 3 795 69 968
MAY 52 203 4 928 30 827
JUN 24 167 085 453 48 456
JUL ,526 140 056 352 37 931
AUG 10 209 365 13 803 635 387
SEP 232 34 45 773|428 283
OCT 363 18 34 981 59 38
NOV 060 944 9 835 22 65
DEC 354 349 7 624 77 3]
TOTAL 72 443 ges4| 1639 8 738 42 26 22 540
Febniary —
Month Leachate Rainfall Evaporation Seepage Net Flow __JAccum
gal cu ft. inches cu ft. inches cu ft. gal cu ft cu ft. cu ft
JAN 082 813 19 835 0 82 437 1010 719
FEB 702 762 55 1357 85 453 1,666 385
MAR 4453 595 4 752 35 253 94 479
APR 69 404 49 795 ] 968 680 4799
MAY 52 203 74 928 30 827 (1695 3104
JUN 24 87 085 453 48 456 (2,836 68
JUL 526 140 066 352 a7 931 (2,439 7
AUG 10,209 85 3 603 835 387 (1,419 590
SEP 232 1234 45 773 428 283 (275) (3868
OCT 363 118 34 981 59 381 718 718
NOV 060 44 635 22 651 928 1,848
DEC 354 49 624 77 411 1,063 2708
TOTAL 72 443 96884 16 67 8 888 42 07 22 437 {3 866)
March _
Month Leachate Rainfall Evaporation Seepage Net Flow  [Accum
gal cu ft. inches cu ft inches cu ft. gal cu ft. cu ft. cu ft.
JAN 6,082 813 835 82 437 1010 3719
FER 5 702 762 629 27 77 714 4433
MAR 4,453 595 1.685 46 77 1,603 938
APR 60 494 795 89 68 680) 256
MAY™ 52 03 4 928 30 827 1,695) 561 ]
JUN 24/ 67 08 453 48 458 2 836, 725
JUC 526 140 066 352 37 931 2 439 714)]
AUG 10,209 365 3 503 835 387 419 {3133
SEP 232 34 45 773 28 28 275 (3408
OCT .363 8 34 81 58 38 718 718
NOV 060 44 9 B35 22 €5 928 1646
EC 354 349 7 824 77 41 1063 2708
TOTAL 72 443 9 664 1705 9 083 41 60 22185 (3 408)
April _
Month Leach Rainfall Evaporati S gt Net Flow A
gal cu ft inches cu ft inches cu ft gal cu ft cu ft cu ft |
JAN 6082 813 19 635 082 437 1,010 719
FER 702 762 18 629 27 677 714 4433
MAR 4 453 595 32 1,237 35 253 57 ,012
APR 693 494 498 2645 41 285 1 854 68
MAY 52 03 74 928 30 827 (1,695 70
JUN 24 87 085 453 48 456 2 836 334
JUL 52 40 066 352 37 31 (2,439 {105
AUG 10 209 365 13 603 835 87 {1419 {1524
SEP 232 234 4 773 428 83 (275) (1799)|
OCT 363 18 34 981 59 8 718 18
NOV 060 144 9 635 22 65 928 1648
DEC 354 349 7 624 77 41 1083 2708
e =S
TOTAL 72 443 9 684 19 68 10 498 4121 21979 (1789)
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Month Leach Rainfall Evaporation Seepage Net Flow Accum
gal cu ft inches cu ft. inches cu ft gal cu ft cu ft cu ft
JAN 6082 813 19 635 082 437 1,010 3719
FEB 702 762 18 629 27 677 714 4433
MAR 4 453 59 32 237 35 253 57 5.012
APR 69 494 49 328 69 68 (146) 4 866
MAY 52 203 91 2085 1 192 9 4,962
JUN 24 87 85 453 648 456 (2 836 2 126
JOL 52 40 86 352 737 331 (2 439)[ (:u—alw
AUG 10209 365 13 603 635 387 (1,418) (1,732)
SEP 32 4 45 773 428 2 28¢ {275) (2,007)
OCT 63 34 981 259 38 71 71
NOV 60 344 9 635 122 65 928 1646 |
DEC 6 354 34 7 624 077 41 1063 2 70
TOTAL 72 443 9684 1938 10 336 4130 22 027 (2 007)
June —
Month Leachate Rainfall Evaporation Seepage Net Flow JAccum
gal cu ft inches cu ft inchea cu ft gal cu ft cu ft cu ft
JAN 082 813 19 §35] 082 437 7.0 37
FEB 5702 762 18 629 27 877 714 44
MAR 4453 595 32 237 35 253 79 5012
APR 693 494 249 328 69 968 (146 4,866
MAY 521 03 91 019 0 827 (1,605, 3261
JUN 249 67 70 440 9 768 (1161 2100
JUL 526 40 36 352 7 931 (2 439) 339
AUG 10,209 36! 603 635 387 (1419) (1758)
SEP 232 234 773 428 283 (275) (2034
OCT 363 981 259 38 71 7
NOV 080 4 9 635 22 8 928 1,64
DEC 354 34 7 624 077 4 1063 2 701
TOTAL 72 443 9684{ 1923 10 256 4120 21973 (2 034)
July -
Month Leach. Rainfall Evaporation Seepage Net Flow A
gal cu ft inchea cu ft inches cu ft. gal cu ft cu ft cu ft
TAN 062 813 19 6% 082 237 7010 3719
FEB 702 762 18 829 27 877 714 4433
MAR 4 453 595 32 237 35 253 79 012
APR 693 494 49 326 69 968 (146 48686 |
MAY 52 203 91 019 30 837 (1 605) 3:261]
JUN 24 167 11 592 48 456 (2 697 564
JOL 526 140 29 1755 64 541 (64 83
AUG 10209 36 13 603 35 387 (1,419 1502
SEP 232 ,234 45 773 428 283 (275 (1.778
OCT 363 11 4 981 59 38 718 718
NOV 7,080 44 9 635 22 85 928 1646
DEC 6354 49 117 624 77 41 1063 2708
s s
TOTAL 72 443 9684 2027 10 811 4178 22 272 (1778)
August -
Month L h Rainfall Evaporaton Seepage Net Flow A
gal cu ft inches cu ft inches cu ft gal cu ft cu ft cu ft
JAN 6082 813 19 535 82 437 1010 3719
FEB 702 762 18 629 27 677 714 4433
MAR 4,453 595 32 237 35 253 79 5012]
APR 693 494 4 328 69 968 {146) 4866 |
MAY 521 03 019 30 827 {1605)] 3 261 ]
JUN 249 67 562 48 456 2 697) 564
JUL 526 .140 92 1,024 37 931 (1,767) 203)
AUG 10,209 1365 74 1,46 562 997 (17 374
SEP 232 234 45 77 428 283 (27 650)
ocT 363 18 4 98 259 38 71 71
NOV 080 44 9 635 122 65 928 184
[ DEC B 354 40 7 624 077 41 1,063 2 701
TOTAL 72 443 gega| 2051 10 939 4176 22272 {1 650)
Septembar —
Month Leach: Rantall Evaporation Seepage Net Flow __JAccum
gal cu ft _ Inches cu ft. inches cu ft gal cu ft cu ft cu ft
JAN 5,082 813 19 €35] 082 237 7010 3,719
FEB 702 762 18 629 27 677 714 4 433
MAR 4453 595 32 237 35 253 57 012]
APR 693 494 49 328 69 964 (146) 4,866 |
MAY 52 203 91 018 30 827 {1,608 3261}
JUN 24 167 11 592 48 458 (2.697) 564
JUL 52 140 92 1,024 37 931 (1 767) (1203
AUG 10 209 3685 094 50° 635 387 (1521 (2,724
SEP 232 234 432 2,304 39 30| 730 (994
OCT 383 18 4 98 259 38 718 718
NOV 080 44 9 635 22 65 928 1646
DEC 8 354 349 7 6_24 077 41 1083 2708
TOTAL 72 443 9684 2158 11 509 41 60 22187 (994)
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QOctober

Month Leachate Rainfall Evaporation Seepage Net Flow  {Accum
gal cu ft inches cu ft Inches cu ft gal cu ft cu ft cu ft
JAN 082 813 19 635 82 437 1,010 313
FEB 702 762 18 629 27 677 714 027
MAR 4453 505 232 237 35 253 [ 607
AR 3693 494 24 328 69 968 (146) 460
MaY 521 03 019 30 827 605 4856
JUN 1249 67 592 48 45¢ 697, 2158
JUL 526 40 92 1024 37 X 767) 391
AUG 10 209 365 094 50 635 K 521 (1129
SEP 232 4 4 B2 428 783 (227), (1356
OCT 363 118 6 211 72 917 2313 2313
NOV 7.060 44 635 22 651 928 40
[ DEC 6 354 849 7 624 77 211 7083 4303
TOTAL 72 443 9684 2092 11157 4162 22197 (1 356),
November
Month Leachate Rainfall Evaporation Seepage Net Flow  JAccum
gal . cu ft inches cu ft inches cu ft gal cu ft cu ft cu ft
JAN 082 813 19 635 [ 437 1,010 201
FEB 702 762 18 629 27 677 14 915 ]
MAR 4 453 595 32 237 35 1,253 79 49
APR 69 494 4 328 69 968 (14 34
MAY 52 203 9 019 30 827 (1 60! 74
JUN 24 167 1 552 48 456 (269 2,046
JUL 526 140 92 1,024 a7 931 (1,767) 79
AUG 10,209 365 4 50 635 387 (1,521) (1241
SEP 232 34 4 82 428 283 (27) (1 468
OoCT 363 118 [ 59 381 702 702
NGV 080 544 3 188 75 400 2,426 3,128
DEC 6 354 349 7 624 77 411 1,063 4191
TOTAL 72 443 g684f 2111 11 259 42 02 22411 (1 468)
December —_—
Month Leachate Rainfall Evaporation Seepag Net Flow  jAccum
gal cu ft inches cu ft inches cu ft. gal cu ft cu ft cu ft
JAN 6082 813 19 635 82 437 1010 121 |
FEB 5,702 762 18 629 27 677 714 835
MAR 4,453 505 32 237 35 253 679 415
APR 69 494 4 328 69 968 {146 268 |
MAY 52 203 9 019 ) 1827 {1 605) 664
JUN 24 67 1 592 48 456 (2697) 1966
JOL 52 140 92 1,024 a7 931 (1767) 199
AUG 10 20 65 4 50 635 387 (1521) (1321
SEP 233 4 4 (5 428 283 (7734 I 5@‘]
ocT 363 8 65 69 38 702 702
NOV 1080 344 69 01 2 65 1,194 1.896
DEC 8,354 49 14 1675 58 30 2215 4111
et
TOTAL 72 443 9684 2124 11 328 42 30 22 560 (1.548)
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EPA DEFAULT PARAMETERS



Source X \SHIRE\IDRAWING\PROMON~1\CLASSI~1\PERMIT~1\LANDGEM\1500SLC PRM

. Model Parameters
Lo 169 9 m"3/Mg =+ User Mode Selection *****
k 002 1iyr e User Mode Selection *****
NMOC 300 ppmyv e+ User Mode Selection *****
Methane 50% volume
Carbon Dioxide 50% volume

Landfill Parameters

Landfill type No Co-Disposal
Year Opened 2003 Cunent Year 2091 Closure Year 2090
Capacity 314563700 Mg
Average Acceptance Rate Required from
Current Year to Closure Year 5035673 Mglyear

Model Results
NMOC Emission Rate
Year Refuse In Place (Mg {Malyr) (Cubic miyr)
2004 4 08E+05 2 98E+00 8 32E+02
. 2005 1 02E+06 7 40E+Q0 2 06E+03
2006 1 84E+06 1 32E+01 3 69E+03
2007 2 68E+06 1 91E+01 5 33E+03
2008 3 54E+06 2 51E+01 6 99E+03
2009 4 44E+06 3 11E+01 8 67E+03
2010 5 36E+06 3 72E+01 1 04E+04
2011 6 30E+06 4 34E+01 121E+04
2012 7 28E+06 4 96E+01 1 38E+04
2013 8 28E+06 5 60E+01 1 56E+04
2014 9 32E+06 6 24E+01 174E+04
2015 1 04E+07 6 90E+01 192E+04
2016 1 15E+07 7 56E+01 2 11E+04
2017 1 26E+07 8 24E+01 2 30E+04
2018 1 38E+07 8 93E+01 2 49E+04
2019 1 50E+07 9 63E+01 2 69E+04
2020 162E+07 N 1 03E+02 2 88E+04
2021 1 75E+07 1 11E+02 3 09E+04
2022 1 88E+07 1 18E+02 3 29E+04
2023 2 01E+07 1 26E+02 3 50E+04
2024 2 15E+07 1 33E+02 3 72E+04
2025 2 30E+07 141E+02 3 94E+04
2026 2 44E+07 1 49E+02 4 16E+04
2027 2 60E+07 1 57E+02 4 39E+04
2028 2 75E+07 1 66E+02 4 62E+04
. 2029 2 91E+07 1 74E+02 4 85E+04
2030 3 08E+07 1 83E+02 5 10E+04
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2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

3 25E+07
3 43E+07
361E+07
3 79E+07
3 99E+07
4 19e+07
4 39E+07
4 60E+07
4 82E+07
5 04E+07
5 27E+07
5 51E+07
5 75E+07
6 00E+07
6 26E+07
6 53E+07
6 80E+07
7 08E+07
7 37E+07
7 67E+07
7 98E+07
8 30E+07
8 63E+07
8 96E+07
9 31E+07
9 67E+Q7
1 O0E+08
1 04E+08
1 08E+08
1 12E+08
1 16E+08
121E+08
1 25E+08
1 30E+08
1 34E+08
1 39E+08
144E+08
149E+08
1 54E+08
1 60E+08
1 65E+08
171E+08
1 77E+08
1 83E+08
1 89E+08
1 96E+08
2 02E+08
2 09E+08
2 16E+08
2 24E+08
2 24E+08
2 24E+08

1 92E+02
2 01E+02
2 10E+02
2 19E+02
2 29E+02
2 39E+02
2 49E+02
2 60E+02
2 70E+02
2 81E+02
2 93E+02
3 04E+02
3 16E+02
3 28E+02
3 40E+02
3 53E+02
3 66E+02
3 80E+02
3 93E+02
4 07E+02
4 22E+02
4 37E+02
4 52E+02
4 68E+02
4 84E+02
5 01E+02
5 18E+02
5 35E+02
5 53E+02
5 72E+02
5 91E+02
6 10E+02
6 30E+02
6 51E+02
6 72E+02
6 94E+02
7 16E+02
7 39E+02
7 63E+02
7 88E+02
8 13E+02
8 39E+02
8 65E+02
8 93E+02
9 21E+02
9 50E+02
9 80E+02
1 01E+03
1 04E+03
1 08E+03
1 05E+03
1 03E+03
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5 34E+04
5 60E+04
5 86E+04
6 12E+04
6 39E+04
6 67E+04
6 95E+04
7 25E+04
7 54E+04
7 85E+04
8 16E+04
8 48E+04
8 81E+04
9 15E+04
9 49E+04
9 85E+04
1 02E+05
1 06E+05
1 10E+05
1 14E+05
1 18E+05
1 22E+05
1 26E+05
1 31E+05
1 35E+05
1 40E+05
1 44E+05
149E+05
1 54E+05
1 59E+Q05
1 65E+05
1 70E+05
1 76E+05
1 82E+05
1 88E+05
1 94E+05
2 O0E+05
2 06E+05
2 13E+05
2 20E+05
2 27E+05
2 34E+05
2 41E+05
2 49E+05
2 57E+Q05
2 65E+05
2 73E+05
2 82E+05
2 91E+05
3 00E+05
2 94E+05
2 88E+05



2083
2084
2085
2086
2087
2088
2089
2090
2091

2092
2093
2094
2095
2096
2097
2098
2099
2100
2101

2102
2103
2104
2105
2106
2107
2108
2109
2110
2111

2112
2113
2114
2115
2116
2117
2118
2119
2120
2121

2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134

2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
224E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08

1 01E+03
9 92E+02
9 72E+02
9 53E+02
9 34E+02
9 16E+02
8 98E+02
8 80E+02
8 62E+02
8 45E+02
8 29E+02
8 12E+02
7 96E+02
7 80E+02
7 65E+02
7 50E+02
7 35E+02
7 20E+02
7 06E+02
6 92E+02
6 78E+02
6 65E+02
6 52E+02
6 39E+02
6 26E+02
6 14E+02
6 02E+Q2
5 90E+02
5 78E+02
5 67E+02
5 55E+02
5 44E+02
5 34E+02
5 23E+02
5 13E+02
503E+02
4 93E+02
4 83E+02
4 73E+02
4 64E+02
4 55E+02
4 46E+02
4 37E+02
4 28E+02
4 20E+02
4 11E+02
4 03E+02
3 95E+02
3 88E+02
3 80E+02
372E+02
3 65E+02
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2 82E+05
2 77E+05
2 71E+05
2 66E+05
261E+05
2 56E+05
2 50E+05
2 45E+05
2 41E+05
2 36E+05
2 31E+05
2 27E+05
2 22E+05
2 18E+05
2 13E+05
2 09E+05
2 O5E+05
2 01E+05
197E+05
1 93E+05
1 89E+05
1 86E+05
1 82E+05
1 78E+05
1 75E+05
171E+05
1 68E+05
1 65E+05
1 61E+05
1 58E+05
1 55E+05
1 62E+05
1 49E+05
1 46E+05
1 43E+05
1 40E+05
1 37E+05
1 35E+05
1 32E+05
1 29E+05
1 27E+05
1 24E+05
1 22E+05
1 20E+05
1 17E+05
1 15E+05
1 13E+05
1 10E+05
1 08E+05
1 06E+05
1 04E+05
1 02E+05



2135
2136
2137
2138
2139
2140
2141

2142
2143
2144
2145
2146
2147
2148
2149
2150
2151

2152
2163
2154
2155
2156
21567
21568
2169
2160
2161

2162

2163

2164
2165

2166
2167
2168
2169
2170
2171

2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186

2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
224E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
224E+08
224E+08
2 24E+08
224E+08
2 24E+08
2 24E+08
224E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08

3 58E+02
3 51E+02
3 44E+02
3 37E+02
3 30E+02
3 24E+02
3 17E+02
3 11E+02
3 05E+02
2 99E+02
2 93E+02
2 87E+02
2 81E+02
2 76E+02
2 70E+02
2 65E+02
2 60E+02
2 55E+02
2 50E+02
2 45E+02
2 40E+02
2 35E+02
2 30E+02
2 26E+02
2 21E+02
217E+02
2 13E+02
2 08E+02
2 04E+02
2 00E+02
1 96E+02
192E+02
1 89E+02
1 85E+02
181E+02
1 78E+02
174E+02
1 71E+02
167E+02
1 64E+02
1 61E+02
1 58E+02
1 54E+02
1 51E+02
1 48E+02
1 45E+02
1 43E+02
1 40E+02
1 37E+02
1 34E+02
1 32E+02
1 29E+02
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9 98E+04
9 78E+04
9 59E+04
9 40E+04
9 21E+04
9 03E+04
8 85E+04
8 68E+04
8 50E+04
8 34E+04
8 17E+04
8 01E+04
7 85E+04
7 69E+04
7 54E+04
7 39E+04
7 25E+04
7 10E+04
6 96E+04
6 82E+04
6 69E+04
6 56E+04
6 43E+04
6 30E+04
6 18E+04
6 05E+04
5 93E+04
5 82E+04
5 70E+04
5 59E+04
5 48E+04
5 37E+04
5 26E+04
5 16E+04
5 06E+04
4 96E+04
4 86E+04
4 76E+04
4 67E+04
4 57E+04
4 48E+04
4 40E+04
4 31E+04
4 22E+04
4 14E+04
4 06E+04
3 98E+04
3 90E+04
3 82E+04
3 75E+04
3 67E+04
3 60E+04



2187
2188
2189
2190
2191

2192
2193
2194
2195
2196
2197
2198
2199
2200
2201

2202
2203
2204
2205
2206
2207
2208
2209
2210
2211

2212
2213
2214
2215
2216
2217
2218
2219
2220
2221

2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238

2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08

126E+02
1 24E+02
1 22E+02
1 19E+02
117E+02
1 14E+02
1 12E+02
1 10E+02
1 08E+02
1 0BE+02
1 04E+02
1 02E+02
9 95E+01
9 75E+01
9 56E+01
9 37E+01
9 18E+01
9 00E+01
8 82E+01
8 65E+01
8 48E+01
8 31E+01
8 14E+01
7 98E+01
7 82E+01
7 67E+01
7 52E+01
7 37E+01
7 22E+01
7 08E+01
6 94E+01
6 80E+01
6 67E+01
6 53E+01
6 41E+01
6 28E+01
6 15E+01
6 03E+01
5 91E+01
5 80E+01
5 68E+01
5 57E+01
5 46E+01
5 35E+01
5 24E+01
5 14E+01
5 04E+01
4 94E+01
4 84E+01
4 75E+01
4 65E+01
4 56E+01
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3 53E+04
3 46E+04
3 39E+04
3 32E+04
3 26E+04
3 19E+04
3 13E+04
3 07E+04
3 01E+04
2 95E+04
2 89E+04
2 83E+04
277E+04
2 72E+04
2 67E+04
2 61E+04
2 56E+04
2 51E+04
2 46E+04
2 41E+04
2 36E+04
2 32E+04
2 27E+04
2 23E+04
2 18E+04
2 14E+04
2 10E+04
2 06E+04
2 02E+04
1 98E+04
1 94E+04
1 90E+04
1 86E+04
1 82E+04
179E+04
175E+04
172E+04
1 68E+04
1 65E+04
1 62E+04
1 59E+04
1 55E+04
1 52E+04
149E+04
146E+04
143E+04
141E+04
1 38E+04
1 35E+04
132E+04
1 30E+04
1 27E+04



2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279

2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08
2 24E+08

4 47E+01
4 38E+01
4 29E+01
4 21E+01
4 13E+01
4 04E+01
3 96E+01
3 89E+01
3 81E+01
3 73E+01
3 66E+01
3 59E+01
3 52E+01
3 45E+01
3 38E+01
3 31E+01
3 25E+01
3 18E+01
3 12E+01
3 06E+01
3 00E+01
2 94E+01
2 88E+01
2 82E+01
2 77E+01
2 7T1E+01
2 66E+01
2 60E+01
2 55E+01
2 50E+01
2 45E+01
2 40E+01
2 36E+01
2 31E+01
2 26E+01
2 22E+01
2 18E+01
2 13E+01
2 09E+01
2 O5E+01
2 01E+01
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1 25E+04
122E+04
1 20E+04
1 17E+04
1 15E+04
1 13E+04
1 11E+04
1 08E+04
1 06E+04
1 04E+04
1 02E+04
1 00E+04
9 81E+03
9 61E+03
9 42E+03
9 24E+03
9 05E+03
8 87E+03
8 70E+03
8 53E+03
8 36E+03
8 19E+03
8 03E+03
7 87E+03
7 71E+03
7 56E+03
7 41E+03
7 27E+03
7 12E+03
6 98E+03
6 84E+03
6 71E+03
6 57E+03
6 44E+03
6 32E+03
6 19E+03
6 07E+03
5 95E+03
5 83E+03
5 72E+03
5 60E+03



NMOC Production Rate (Mg/yr)

1 20E+03 1

1 00E+03

B O0E+02

6 00E+02 -

4 Q0E+02 -

200 02

0 00E+00
2000

SLC PROJECTED NMOC Emission Rate

W = 223599505 Mg
L, = 169 9 m*/Mg
K=002
NMOC=300 ppmv
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2100 2150 2200
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PRE-DEVELOPED DRAINAGE
ANALYSIS



Sheet Flow
Description
Manning's n
Flow Length
Two Yr, 24 hr Rainfall
Land Slope
Computed Sheet flow time

Shallow Concentrated Flow

Description
Surface

Flow Length
Watercourse Slope
Velocity

Computed Shallow flow time

Channel Flow
Description
Flow Area
Wetted Perimeter
Flow Length
Channel Slope
Manning’s n
Hydraulic Radius
Velocity

Computed Channel flow time

Total Time of Concentration
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TIME OF CONCENTRATION
PREDEVELOPED DRAINAGE ANALYSIS

Predeveloped Drainage
0 1300

300 0000 ft

11001n

0 2000 fr/ft

>0 2381 hrs

Predeveloped Drainage
Unpaved

1000 0000 ft

0 500 f/ft

11 4088 fps

> 00243 hrs

Predeveloped Drainage
8 0000 ft2

96 0000 in

16846 0000 ft

0 0940 ft/ft

00200

12 0000 1n

22 7799 fps

>0 2054 hrs

> (04678 hrs



PEAK DISCHARGE

PREDEVELOPED DRAINAGE ANALYSIS

SCS TR-55 Graphical Peak Discharge method

Given Input Data
Description
Rainfall distnibution
Frequency
Rainfall, P (24-hours)
Drainage area
Runoff curve number, CN
Time of concentration, Tc
Pond and Swamp Areas

Computed Results
Initial abstraction, Ia
Ia/P
Unit peak discharge, qu
Runoff, Q

Pond and swamp adjustment, Fp

Peak discharge, qp

Predeveloped Drainage
Type II

25 year

22000 1n

3 0700 mi12

67

04678 hrs

00000 % of Area

09851 1n
04478

303 2220 csm/in
02404 1n

1 0000

223 7736 cfs

The peak discharge of 223 8 cfs was calculated for predeveloped conditions



DEVELOPED DRAINAGE ANALYSIS



Sheet Flow
Description
Manning's n
Flow Length
Two Yr, 24 hr Rainfall
Land Slope
Computed Sheet flow time

Shallow Concentrated Flow

TIME OF CONCENTRATION
DEVELOPED DRAINAGE ANALYSIS

Developed Drainage
01300

300 0000 ft

1 100 in

0 2000 f/ft

> 02381 hrs

Description Developed Drainage
Surface Unpaved
Flow Length 1000 0000 ft
Watercourse Slope 0 500 fuft
Velocity 11 4088 fps
Computed Shallow flow time > (00243 hrs
Channel Flow
Description Developed Drainage
Flow Area 8 0000 ft2
Wetted Perimeter 96 0000 1n
Flow Length 19402 0000 ft
Channel Slope 0 0760 fr/ft
Manning’s n 00200
Hydraulic Radius 12 0000 1n
Velocity 20 4831 fps
Computed Channel flow time > 02631 hrs
Total Time of Concentration > 05255 hrs
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‘ PEAK DISCHARGE
DEVELOPED DRAINAGE ANALYSIS

SCS TR-55 Graphical Peak Discharge method

Given Input Data

Description Developed Drainage

Rainfall distrnibution Type I

Frequency 25 year

Rainfall, P (24-hours) 22000 1n

Drainage area 3 0700 m12

Runoff curve number, CN 67

Time of concentration, Tc 0 5255 hrs

Pond and Swamp Areas 00000 % of Area
Computed Results

Initial abstraction, Ia 09851 1n

Ta/P 04478

Unit peak discharge, qu 284 2146 csm/in

Runoff, Q 02404 1n

Pond and swamp adjustment, Fp 1 0000

Peak discharge, qp 209 7464 cfs

The peak discharge of 209 7 cfs was calculated for developed conditions, which 1s less than peak
discharge 1n predeveloped condition



/7

B LI T Y

”od 1
: o : i)
i 2t 1,"““ *ﬂ @“ r;,: ‘ N '¥ ka‘:" (‘d"?‘,L . "( Eal
= \.\‘ i 5
. - ! ,a e -1"')‘ Rie ' !
: ' i B L 49 y H‘f o
- T s Sler o
. < ~
b i
a
1

APPENDIX K
LIFE EXPECTANCY CALCULATIONS




Year
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

. 2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064

Anticipated Life Span of Class | Landfill

Tons/day Tons/year Accum Tons

1500
2000
2500
2750
2833
2917
3005
3095
3188
3284
3382
3484
3588
3696
3807
3921
4038
4160
4284
4413
4501
4591
4683
4777
4872
4970
5069
5170
5274
5379
5487
5597
5709
5823
5939
6058
6179
6303
6429
6557
6689
6822
6959
7098
7240
7385
7532
7683
7837
7993
8113
8235
8359
8484
8611
8740

450000

600000

750000

825000

849750
875242 5
901499 8
928544 8
956401 1
985093 1
1014646
1045085
1076438
1108731
1141993
1176253
1211540
1247887
1285323
1323883
1350360
1377368
1404915
1433013
1461674
1490907
1520725
1551140
1582163
1613806
1646082
1679004
1712584
1746835
1781772
1817407
1853756
1890831
1928647
1967220
2006565
2046696
2087630
2129382
2171970
2215409
2259718
2304912
2351010
2398030
2434001
2470511
2507569
2545182
2583360
2622110

4 50E+05
1 05E+06
1 80E+06
2 63E+06
3 47E+06
4 35E+06
5 25E+06
6 18E+06
7 14E+06
8 12E+06
9 14E+06
1 02E+07
1 13E+07
1 24E+07
1 35E+07
1 47E+07
1 59E+07
1 71E+07
1 84E+07
1 98E+07
2 11E+07
2 25E+07
2 39E+07
2 53E+07
2 68E+07
2 83E+07
2 98E+07
3 13E+07
3 29E+07
3 45E+07
3 62E+07
3 79E+07
3 96E+07
4 13E+07
4 31E+07
4 49E+07
4 68E+07
4 87E+07
5 06E+07
5 26E+07
5 46E+07
5 66E+07
5 87E+07
6 08E+07
6 30E+07
6 52E+07
6 75E+07
6 98E+07
7 21E+07
7 45E+07
7 70E+07
7 94E+07
8 19E+07
8 45E+07
8 71E+07
8 97E+07

ASSUMPTIONS USED IN CALCULATIONS

1000 usable acres for Class | disposal

Unit weight of MSW 1s 1200 Ib/yd3

1500 tons/day for the first year of operation

2000 tons/day for the second year of operation

2500 tons/day for the third year of operation

2750 tons/day for the fourth year of operation

3% annual growth rate after the fourth year of operation
2% annual growth rate after the twentieth year of operation
1 5% annual growth rate after the fiftieth year of operation
10% reduction for intermediate cover

Volume (yd3) 642 124 250
SW of MSW (Ib/yd3) 1200
Waste (Ib) 770 549 100 000
Waste (tons) 385 274 550
Landuse Factor 09
Total Waste (tons) 346 747 095
Years 121

Page 10of2



2065
2066
2067
2068
2069
2070
2071

2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

2082
2083
2084
2085
2086
2087
2088
2089
2090
2091

2092
2093
2094
2095
2096
2097
2098
2099
2100
2101

2102
2108
2104
2105
2106
2107
2108
2109
2110
2111

2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130

8871

9005

9140

9277

9416

9557

9700

9846

9994
10144
10296
10450
10607
10766
10927
11091
11258
11427
11598
11772
11949
12128
12310
12494
12682
12872
13065
13261
13460
13662
13867
14075
14286
14500
14718
14939
15163
15390
15621
15855
16093
16334
16579
16828
17081
17337
17597
17861
18129
18401
18677
18957
19241
19530
19823
20120
20422
20728
21039
21355
21675
22000
22330
22665
23005
23350

2661442
2701364
2741884
2783012
2824757
2867129
2910136
2953788
2998095
3043066
3088712
3135043
3182068
3229799
3278246
3327420
3377331

3427991

3479411

3531602
3584576
3638345
3692920
3748314
3804539
3861607
3919531

3978324
4037999
4098569
4160047
4222448
4285785
4350071

4415322
4481552
4548776
4617007
4686262
4756556
4827905
4900323
4973828
5048435
5124162
5201024
5279040
5358225
5438599
5520178
5602980
5687025
5772331

5858915
5946799
6036001
6126541
6218439
6311716
6406392
6502488
6600025
6699025
6799511
6901503
7005026

9 24E+07
9 51E+07
9 78E+07
1 01E+08
1 O3E+08
1 06E+08
1 09E+08
1 12E+08
1 15E+08
1 18E+08
121E+08
1 24E+08
1 28E+08
1 31E+08
1 34E+08
137E+08
141E+08
144E+08
148E+08
1 51E+08
1 55E+08
1 58E+08
1 62E+08
1 66E+08
1 70E+08
174E+08
177E+08
1 81E+08
1 86E+08
1 90E+08
1 94E+08
1 98E+08
2 02E+08
2 07E+08
2 11E+08
2 16E+08
2 20E+08
2 25E+08
2 29E+08
2 34E+08
2 39E+08
2 44E+08
2 49E+08
2 54E+08
2 59E+08
2 64E+08
2 69E+08
2 75E+08
2 80E+08
2 86E+08
291E+08
2 97E+08
3 03E+08
3 09E+08
3 15E+08
3 21E+08
3 27E+08
3 33E+08
3 39E+08
3 46E+08
3 52E+08
3 59E+08
3 66E+08
3 72E+08
3 79E+08
3 86E+08
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APPENDIX L
FUGITIVE WASTE PLAN
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Promontory Landfill LLC

Promontory Landfill Facili

Class | Landfill Perrmit Apphcation
Fugitive Waste Plan

APPENDIX L
FUGITIVE WASTE PLAN

Introduction

Promontory Landfill LLC 1s commutted to use management, engineering, process, and
personnel controls to aggressively limit the occurrence of fugitive waste

Description of potential fugitive waste generators and prevention and control steps

Waste loads entering the landfill must be covered Promontory Landfill LLC will purchase
containers that are equipped with covers In the unlikely event of receiving an uncovered
load, 1t will be stopped for corrective actions First time violators will receive a one-time
warning Repeat violators will be subject to increased disposal fees

Upon entering the site, waste loads will be taken to an enclosed transfer station The transfer
station will specifically be designed with prevention of fugitive waste in mind The transfer
of waste from incoming containers either by truck or rail will be contained within the transfer
station Incoming containers would be removed and loaded to onsite haul trucks for transit
and unloading at the working face Empty containers will be cleaned either at the working
face, inside the transfer building, or 1n a fenced compound before being placed back into
service Waste 1nside the transfer station will be picked up daily with though cleaning
conducted weekly

The closest weather station to Promontroy Landfill sits atop the mountain above the landfill
Per Dr Hohne Horel of the Department of Meteorolgy at the University of Utah, the wind
data generated frome this weather station 1s not necessarily representative of the conditions at
the landfill site due to the difference n elevation and topography The applicant therefore,
Gwll-construct and operate @ weather stationlat the landfill site  Information from the weather
station will be recorded 1nto the Daily Operating Record From this information, the
applicant will be able to ascertain what wind events (velocity, duration, and direction)
compromise the effectiveness of applicant’s fugitive waste control measures

Data from the applicant’s weather station will be imtially collected for one year Within 60
days of the end of the first year’s operations, applicant will present to the Executive Secretary
for approval a protocol outlining wind thresholds (velocity, duration, and direction) requiring
possible cessation of operations at the tipping face

During the first year while applicant 1s developing its data base and protocol applicant will
voluntarily cease placing waste at the tipping face during any wind event m which the
following occur

e Wind direction 1s from due north to due east
e Wind velocity exceeds 35 mph for 30 minutes or longer

AEC = L 1 August 2008



Promontory Landfill LLC

Promontog Landfill FaCI/IZ

Class | Landfill Permit Application
Fugitive Waste Plan

Prior to implementation of a protocol, the applicant will take necessary preventative actions
to stop fugitive waste during cessation of operations cause by wind events

The buffer area around the disposal area will be given special attention, as 1t 1s the final
opportunity to prevent fugitive waste from leaving the site A five-foot high berm would be
built and topped with a 15-foot high fence The fence and berm combination would begin on
the hill along the east side, wrap around the south side of the property and then run along the
west side to a point where the property begins to gain significant elevation The remainder of

(the’property Wfﬁ&f(ﬁf high fence) Fencing would be inspected weekly
and waste cleanup and repair of the fence would occur as necessary Positive control of
fugitive waste will include the cleanup of the site, including buffer areas on a weekly basis
and after wind events from due north to due east during which the tipping face 1s exposed 1n
excess of 35 mph that last more than thirty minutes to mimimize the amount of waste reaching
the perimeter fence The drivers of the haul trucks will inspect haul roads and spills will be
cleaned up as reported Spills inside the site would be cleaned up as detected Any waste
that escapes the site would be collected and disposed of before the end of the next working
day

At the working face, fugitive waste will be mimmzed 1n multiple ways First the working
face will be reduced to the smallest workable area as possible It 1s anticipated the working
face will be about a half acre Next temporary/12¢ high fencing will'b€ placed’around the
working face to keep fugitive waste from moving out onto the site Other temporary fencing
will be erected 1f necessary to contain waste on site

o = = L2 August 2008



APPENDIX M

MONITORING PLAN
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Groundwater Monitoring Plan




APPENDIX M

MONITORING PLAN

The purpose of this monitoring schedule is to help prevent problems that may be preventable
through identification and prompt remediation efforts A sample schedule for monitoring and
inspection of the landfill facilities to ensure proper operation and maintenance is provided in

the Appendix O Listed below are monitoring guidelines for groundwater monitoring, leachate

monitoring and control system, and landfill gas monitoring system

1 Groundwater Monitoring System

Background concentrations of the constituents will be established using a statistical analysis
method approved by the Executive Secretary Eight independent samples will be obtained and
analyzed during the first year mmediately after the permit 1s 1ssued and prior to the receipt of
MSW from the up gradient and down gradient wells After background concentrations have
been determined, groundwater monitoring would be conducted semi annually in the spring and
fall from the up-gradient and down gradient wells The well locations and a typical well design
are shown In the attached Figure I-1, -2, | 3, and | 4 Groundwater samples will be analyzed for
detection of constituents per the Utah State Administrative Code R315 308 Ground Water
Monitoring Requirements The Ilstl‘of constituents provided below are current as of August
2009 for detection monitoring The Landfill Operator shall be responsible for insuring

comphance with current regulations for detection monitoring

A detailed, site-specific groundwater monitoring plan, including well logs, well design, and
updated sampling and analysis procedures will be submitted and approved after the initial

monitoring well development and prior to facility operation



Groundwater Detection Monitoring

Detection Limits

Groundwater
Protection EPA Cold
Standard 6020 Vapor AAS
Inorganic Constituents CAS {mg/1) {mg/1) {mg/1)
Ammonia (as N) 7664-41-7
Carbonate/Bicarbonate
Calcium
Chemical Oxygen Demand (COD)
Chlornide
Iron 7439-89-6
Magnesium
Manganese 743996 5

Nitrate (as N)

pH

Potassium

Sodium

Sulfate

Total Dissolved Solids (TDS)

Total Organic Carbon (TOC)




Heavy Metals

Antimony 7440-36 0 0 006 0 003

Arsenic 7440-38-2 001 0 005

Barium 7440 39-3 2 0 005

Berylhum 7440-417 0004 0001

Cadmium 7440-43 9 0005 0001

Chromium 01 0 005

Cobalt 7440 48 4 2 003

Copper 7440-50 8 13 0012

Lead 0015 0003

Mercury 7439-97 6 0002 0 0002
Nickel 7440-02 0 01 001

Selenium 7782 49-2 005 0001

Silver 7440-22 4 01 0002

Thallum 0002 0001

Vanadium 7440 62 2 03 003

Zinc 7440 66 6 / 5 003

Organic Constituents

Acetone 67-64 1 4 0 005 0 005
Acrylonitrile 107 131 01 001 005
Benzene 71432 0 005 0 0005 0001




Bromochloromethane 74 97-5 001 0 0005 0001
Bromodichloromethane® 75-27-4 01 0 0005 0001
Bromoform® 75-25 2 01 0 0005 0001
Carbon disulfide 75150 4 0 0005 0001
Carbon tetrachloride 56235 0005 0 0005 0001
Chlorobenzene 108-90 7 01 0 0005 0001
Chloroethane 75 00-3 15 0 0005 0001
Chloroform* 67 66 3 01 0 0005 0001
Dibromochloromethane* 124 48-1 01 0 0005 0001
1,2-Dibromo 3 chioropropane 9612 8 0 0002 0000005 | 000001
1,2 Dibromoethane 106 93-4 000005 0 000005 | 000001
1,2 Dichlorobenzene (ortho) 95501 06 0 0005 0001
1,4 Dichlorobenzene (para) 106 46 7 0075 0 0005 0001
trans 1,4-Dichloro 2 butene 110 57-6 001 002
1,1 Dichloroethane 75 34-3 4 0 0005 0001
1,2-Dichloroethane 107-06 2 0 005 00005 0001
1,1-Dichloroethylene 75 35-4 0 007 00005 0001
cis 1,2-Dichloroethylene 156-59-2 007 00005 0001
trans 1,2-Dichloroethylene 156 60 5 01 0 0005 0001
1,2 Dichloropropane 78 87-5 0 005 0 0005 0001
c1s 1,3 Dichloropropene 10061 01 5 0002 00005 0001




trans 1,3 Dichloropropene 10061-02 6 0 002 0 0005 0001
Ethylbenzene 100-41-4 07 0 0005 0001
2-Hexanone 591-78 6 15 0 005 001

Methyl bromide 74-83 9 001 0 0005 0001
Methyl chloride 74-87 3 0003 0 0005 0001
Methylene bromide 74-95 3 04 0 0005 0001
Methylene chloride 75 09-2 0 005 0001 0 005
Methyl ethyl ketone 7893 3 017 0 005 001

Methyl odide 74-88 4 0001 001

4 Methyl-2-pentanone 108-10 1 3 0 005 001

Styrene 100-42-5 01 0 0005 0001
1,1,1,2-Tetrachloroethane 630-20-6 007 0 0005 0001
1,1,2,2-Tetrachloroethane 79 34-5 0005 0 0005 0001
Tetrachloroethylene 127-18-4 0 005 0 0005 0001
Toluene 108-88 3 1 0 0005 0001
1,1,1 Trichloroethane 71 55-6 02 0 0005 0001
1,1,2-Trichloroethane 79-00 5 0 005 0 0005 0001
Trichloroethylene 79-01 6 0 005 0 0005 0001
Trichlorofluoromethane 75-69 4 10 0 0005 0001
1,2,3 Trichloropropane 96 18 4 004 0 0005 0001
Vinyl acetate , 108 05-4 37 0 005 001




Vinyl Chloride 75 01-4 0 002 0 0005 0 005

Xylenes 1330-20 7 10 0 0005 0001

The ground water protection standard of 0 1 mg/l is for the total of Bromodichloromethane,

Bromoform, Chloroform, and Dibromochloromethane

The water samples would be collected using currently accepted and approved techniques and
technologies The protocols for sampling would consist of water level measurements, detection
of immuiscible layers, well purging, field measurements, sample collection, sample handling and
preservation, and sample custody Samples would be tested using a state certified laboratory

Each sampling protocol is discussed in detail below

e Water level measurements would be read to the nearest 0 01 foot Elevations at each well
would be known for cross references and determination of ground water levels in the area
Measurements would be taken from the same location at each well

e Detection of immiscible layers would begin with screening organic vapors with a monitor
prior to any evacuation of water If concentrations were to exceed 25 percent of the lower
explosive hmit, landfill personnel would immediately contact the Landfill Manager If
concentrations were below 25 percent of the lower explosive imit, an interface probe
would be lowered into the well to detect and measure the thickness of any possible
immiscible layer that may develop The probe would further be lowered to the bottom of
the well to register the presence of any dense organic iquids If any immiscible layers were
found, samples would carefully be retrieved

e The water level and interface probes will be cleaned prior to use and between each
sampling point by washing with soapy (Alconox®) water solution, spraying de-ionized water
on the outside surfaces, and wiping the outside surface with a paper towel

e Each well would be equipped with a’ldedlcated low flow pump designed to be non-aerating
or non leaching In preparation for taking water samples, each monitoring well would be
micro purged to obtain a fresh sample Micropurging of a well would be performed by
removing water from the well using the low flow pump When purging a well, purging would

continue until the pH, conductivity, turbidity, and water temperature have stabilized or until



at least three well volumes of water would be purged from the well Stabilization would
occur when pH, conductivity turbidity, and water temperature readings do not exceed 10
percent deviation over at least three measurements If the well i1s purged dry, samples will

be taken as soon as a sufficient volume of ground water has entered the well

Field measurement samples would be collected in a clean beaker once the well was properly
purged All probes or instruments would be kept in designated containers to prevent cross
contamination between samples All instruments would be cleaned according to
manufacturer's recommendations after and prior to taking any measurements The
dedicated pumps will likely be powered by a gas powered generator Care will be taken
during sampling to ensure that the generator 1s located downwind of the sampling area to

prevent contamination from the generator exhaust
Field measurements and field notes would include

e name of collector

e time of sample

s weather conditions

e air temperature

» date of sample

¢ monitoring well identification number
¢ lower explosive limit

e 1mmiscible layers found with thickness information
¢ static water level

e water temperature

e turbidity

e electrical conductivity

e pH

e dissolved oxygen

o wellyeld

¢ sampling procedures and methods

¢ sampling identification number

e preservatives used



containers used
parameters requested
daily instrument drift

general comments section

This information would be recorded on the Water Sample Worksheet (included at the end of

this document) and kept in a field notebook All measurement instruments would be calibrated

at the beginning of the day and rechecked after all the sampling was complete to record any

possible instrument drift

The pumping rate shall not exceed 100 milimeter/minute The degree of sensitivity to
pH or volatilization would determine the order in which parameters are sampled
Sampling containers and procedures for preparations of samples would be provided by
the testing laboratory

Quality assurance samples will include, but not be imited to a trip blank, field blank, and
field duplicates The trip blank will be a vial of reagent grade water included in each
cooler during sampling and shipping This blank is used to provide an indication of
contamination introduced as a consequence of the sampling and shipping procedure
The field blank will be a vial of reagent grade water filled in the field along with other
samples taken at a selected well This blank Is used to provide an indication of
contamination induced during the sampling process Field duplicates will be collected at
a rate of 10 percent If fewer than 10 samples are collected one field duplicate will be
included

Once the samples were collected and prepared to laboratories recommendations, the
sample would be iImmediately labeled, recorded in the field book, and placed in a
sampling cooler The samples would be recorded on a chain of custody and remain with
the sampler unt_ll formally released to another individual

Custody of the samples would be documented on a chain of custody form Sa mples
would remain in the custody of the sampler until samples are checked in and
relinquished to the laboratory or until they were relinquished for transport to the

laboratory



All data received would be reviewed to assess data validity Each data report would be checked

to insure the following

¢ Identification numbers of the samples match

¢ Chain of custody and field notes matches the sample information

e Sample analysis was performed using requested methods and acceptable time limits
e Reporting limits conform to current detection mits

e Blank results have been included and are acceptable

e  MS/MSD results are representative and are included

o AllQA/QC sampling results are included and acceptable

If there were any potential problems with the data reports or discrepancies, the laboratory
would be notified immediately If necessary, new samples would be collected and tested Data

would be analyzed by

e Concentrations of naturally occurring constituents would be plotted at each well on
control charts for that specific well Each constituent would be analyzed to determine
whether groundwater i1s being impacted

¢ Look for the presence of non-naturally occurring compounds If these compounds were
reported, the validity of the results would be reviewed If results appear to be

potentially valid, new samples would be collected and tested
Semi-annual reports would be prepared and would include the following in an electronic format

s Description of procedures, including the quality assurance/quality control, followed
during the collection of samples

e Results of field measured parameters

¢ Chainof Cl;StOdy and quality assurance/quality control procedures foIIov_ved by the
laboratory

e Laboratory results with detection limits and testing methods used

¢ Statistical analysis of the laboratory results

After background constituent and levels have been established, the Owner would determine
what statistical method would be used to determine whether a significant change has occurred

compared to the background water quality



2 Leachate Monitoring and Control System

The proposed Class | Landfill would be equipped with a leachate monitoring and control system
The system 1s comprised of a network of piping providing gravity flow to centrally located sumps
positioned at the lowest elevation of the cell The sumps would be activated if more than one
foot of standing leachate 1s detected above the liner The leachate would be Ipumped atalow
flow rate to an evaporation basin or sprayed back on the surface of the landfill to suppress
fugitive dust Evaporation basins would accommodate peak flows If the evaporation basins
were unable to meet the demand generated by the leachate collection system, additional

evaporation basins would be constructed

3 Landfill Gas Monitoring System

Rule R315-303 Landfilling Standards require landfill gases to be monitored to protect air quality
and hmit explosive gas emissions A hand-held field explosive gas meter would be used for
recording at the site The meter would be calibrated as recommended by the manufacture by
using a methane standard Concentrations would not be allowed to exceed 25% of the lower
hmit in facility structures and 100% of the lower limit around the disposal area boundary
Quarterly monitoring would be performed at the locations indicated on Figure 4 5 and within all
facility structures Readings would be taken at the ground level If a monitoring event were to

exceed the regulatory limit procedures would be taken as noted in Section 5 2



Site

Water Sampling Worksheet

Sample ID

|—_—|Grab

|:| Groundwater

Sample Date

Sample Time

D Surface water

Well Drilled Depth ft —
Static Depth to Water ft * gal /ft * 3 case volumes =
Calculated Purge Volume gal Conversion Factors — Well Casing Size
2” 3" 41
Actual Volume Removed gal 0 16 gal /it | 0 36 gal /ft| 0 65 gal /it
Comments
Water Quality Measurements
pH Conductivity Turbidity Temperature
mS/cm NTU °C
Comments

Instruments used

Calibration Date

Sampled By
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Promontory Landfill LLC

Promontory Landfill Facili

Class | Landfill Permit Application
. Emergency Operations Plan

APPENDIX N
EMERGENCY OPERATIONS PLAN

This document provides landfill employees with information on how to respond and
what to expect 1n the case of a major disaster, such as an earthquake The Promontory
Landfill Facility (hereafter referred to as the Facility) 1n an effort to respond to
vartous disasters that could seriously threaten lives and property, has developed this
Emergency Operations Plan This Plan 1n not meant as a stand-alone plan, the intent
1s to use this plan 1n conjunction with State, County, and Local Emergency
Operations Plans The Department of Environmental Quality may elect to waive
requirements for daily cover on construction and demolition matenals during an
emergency

ASSUMPTIONS

1 The Facility 1s expected to continue normal operation and must maintain normal
daily operation besides handling the disposal of emergency, nonhazardous rubble
material Because of the location of the Facility and the types of structures
located on the premuises, the Facility 1s expected to be mimimally affected by most
major disasters

. 2 The Facility will be most heavily impacted approximately 72-hours after an
emergency, when the clean up, removal and disposal of rubble begins The
Facility may then need to be open around the clock (24-hour operation) All of
the Facility personnel and equipment will be needed to run the operation

3  The primary responsibility of Landfill resources would be the Rail Transfer
Area/Landfill operations

FIRST RESPONSE
DURING WORKING HOURS
1 Remain calm and reassure others Avoid objects that could fall Do not touch
downed power lines or objects touching downed power lines Thus 1s especially
significant at the Landfill

2 Report your location, physical condition, and area damage to your supervisor

3 Provided the Facility areas are not severely damaged or 1naccessible, continue
with normal duties In the event that certain areas are severely damaged, perform
other duties as assigned by the Supervisor

. 4  The Supervisor should check all areas for structure damage and also check on

site utilities  If necessary, turn these utilities off Call the Weber and Box Elder
County dispatch at (801) 399-8411 and (435) 734-3800 to report findings
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Promontory Landfill LLC
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Class | Landfill Permit Application
Emergency Operations Plan

5  All efforts will be made to contact Facility employees’ families and others that
employees have listed on the Family Notification List Employees will be
notified of famly status as soon as possible

AFTER WORKING HOURS

1  Contact the Facility and give your location, status, and availability If you are
unable to get to the Landfill notify the supervisor

2 The first person to arrive at the Landfill should check all structures for damage

and check utilities (power, sewer, gas and water) lines If necessary, turn these
off

3 After all structures and utilities have been 1nspected, perform normal duties
unless otherwise assigned by the Supervisor

4  The Supervisor should check all areas for structure damage and also check on site
utilities If necessary, turn these utilities off Call the Weber and Box Elder
County dispatch at (801) 399-8411 and (435) 734-3800 to report findings

FACILITY OPERATIONS
1  The Landfill will maintain regularly scheduled working hours

2 When the emergency cleanup begins, approximately 72-hours later, the Facility
may need to be open 24-hours per day

3 When 24-hour operation begins, all Facility personnel and equipment will be
needed to run the Rail Transfer Area and Landfill operations

4  Durnng the clean up and disposal of rubble, City/County and State Health
Department 1nspectors will need to be at the clean-up site to determine 1if the
substance being disposed of contains hazardous material If so determined, then
the governing authorities (federal, state or local) must arrange for proper disposal
at a designated hazardous waste disposal facility (not the Promontory Landfill
Facility)

5 Durnng 24-hour operation employees should expect to work 12-hour shifts
Management will decide which employees take the first shift and which
employees take the second shift according to employee availability

PoN = = N2 August 2008
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RANDOM INSPECTION FORM

Date Time

Inspected by

Load Origin

How was the inspection conducted?

What was found during inspection?

Is corrective action necessary? If so what?




Quarterly Inspection Log
Shoshone Promontory Landfill

e e g e U NEgge [ Date of T T
%‘Ar a of Inspection‘f;v,iﬂ,p& %Repalr?wl f@gRepaur s o[

Off-loading Area

Scale House

Run-on/Run-off

Roads

Harborage

Leachate Collection

Gas Collection

Penmeter Fencing and
Access Gates

Fugitive Waste Collection
System

Fugitive Waste

Cell

Soil Covenng

Date Inspector

Note Annual Report Due before March 1



QUARTERLY INPECTION LOG
Promontory Landfill LLC

Area of Inspection

Needs
Reparr

Date of
Repair

Comments

Off loading Area

Scale House

Run-on/Run-off

Roads

Harborage

Leachate Collection

Gas Collection

Perimeter Fencing and
Access Gates

Fugitive Waste collection
System

Fugitive Waste

Cell

Date

Inspector

Note Annual Report due before March 1




Landfill Gas Quarterly Monitoring Results
Promontory Landfill LLC

Year__ Quarter
Date Time
Name of Gas Sample Collector
Temperature Weather

Monitonng device should be calibrated prior to initiating sampling

Accomplished? Yes___ No_

Methane Monitoring Location Measured Requlatory
% LEL Action Limit
(% LEL)

1 Administrative Building 25
2 SW Corner of Rotary Dump 25
3 SW Corner of Bottom Dump Area 25
4 SE Corner of Intermodal Area 25
5 NW Corner of the Scale House 25
6 North Boundary 100
7 South Boundary 100

o Gas Sample Collector If measured % LEL equals or exceeds internal action limit,
contact the facility manager

¢ Facility Manager If measured %LEL equals or exceeds regulatory action imit, notify
the State Director in compliance with 40 CFR 258 23(c)

Comments




FAMILY NOTIFICATION LIST
Promontory Landfill LLC

Emergency Contact

Employee Name

Name | Telephone #

Address




